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Thomas A. Beattie, class of ’47, 


speaks from experience when he says: 


“At U.S. Steel one has a great amount 


of varied experiences. 


There is truly never a dull moment.” 


After receiving his B.S. in Mechani- 
cal Engineering in 1947, Mr. Beattie 
entered the employ of U. S. Steel as 
a student engineer. That was on Sep- 
tember 22, 1947, and included service 
in the United States Navy from 1943 
to 1946. 

Mr. Beaitie’s progress from that 
date onward is typical of that of 
many engineering graduates who 
plan their future with U. S. Steel. 
For, within two years, we find Mr. 
Beattie advanced to the position of 
Process Engineer, Maintenance De- 
partment. Then on April 16, 1951, 
he was promoted to Relief Foreman, 
Shops, Maintenance Department. 
On March 1, 1952, he was made 
Turn Foreman, Blooming and Bar 
Mills, Mechanical Maintenance De- 
partment. And on January 1, 1955, 
he was promoted to his present post 
of Assistant Superintendent, Main- 
tenance Department, of U.S. Steel’s 
National Tube Division’s National 
Works. 


In this position, Mr. Beattie’s re- 
sponsibilities are numerous. They in- 
clude the Service Power House and 
Skelp Mill area; maintenance of 
four blast furnaces and blast furnace 
auxiliaries, plus a sintering plant; 
maintenance of two blooming mills 
and soaking pits; maintenance of one 
bar mill; maintenance of three Bes- 
semer converters, three open hearth 
furnaces, three open hearth auxili- 
aries, and seventy overhead cranes 
ranging from two to 200 tons. He 
supervises 680 men. 

As Mr. Beattie remarks: “A steel 
plant includes all departments. . . 
every craft known to industry. In 
the space of three years, a U.S. Steel 
engineer can obtain experience that 
may take three times as long under 
different employment circumstances. 


One meets all types of problems and 
personnel. Each day is varied, cer- 
tainly not dull, and yet no problem 
is insurmountable. Certainly, there 
is no possibility of getting ‘into a 
rut’ here.” 

Should you be interested in a 

challenging and rewarding career 
with United States Steel and feel 
that you can qualify, consult your 
college placement director for fur- 
ther information. Upon request, we 
shall be glad to send you a copy of 
our informative booklet, “Paths of 
Opportunity.” Simply 
write to United States 
Steel Corporation, 
Personnel Division, 
Room 1662, 525 Wil- 
liam Penn Place, Pitts- 
burgh 30, Pa. 


UNITED STATES STEEL 


SEE THE UNITED STATES STEEL HOUR. It’s a full-hour TV program presented every 
other week by United States Steel. Consult your local newspaper for time and station. 


AMERICAN BRIDGE - AMERICAN STEEL & WIRE and CYCLONE FENCE - COLUMBIA-GENEVA STEEL + CONSOLIDATED WESTERN STEEL « GERRARD STEEL STRAPPING = NATIONAL TUBE 
OIL\WELL SUPPLY - TENNESSEE COAL & IRON + UNITED STATES STEEL PRODUCTS + UNITED STATES STEEL SUPPLY « Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH 
UNITED STATES STEEL HOMES, INC. + UNION SUPPLY COMPANY ¢ UNITED STATES STEEL EXPORT COMPANY + UNIVERSAL ATLAS CEMENT COMPANY 


Editorial Staff 
Editor 


Harry Hirsch 


Photo Editors 
David L. Komyathy 


Jack Siebert 


Assistants 
James Kries 
Jon Grushka 
Rick Van Weelden 
Don Snedeker 
John Brennan 
Glenn B. Andrews 
Dotty Hazel 
Roger L. Harrison 
Phil Hicks 
Frank Hunyady 
Mike Coleman 
Dale Mackowiak 


Carcle Kavanagh 
Se 
Business Staff 


Business Manager 


Don Georgi 


Circulation Director 
Phil Philhower 


ca) 


Faculiy Advisers 


R. W. Bohl 
P. K. Hudson 


O. Livermore 


MEMBERS OF ENGINEERING 
COLLEGE MAGAZINES ASSOCIATED 


Chairman: Prof. R. W-. Bohl, 
University of Illinois, Urbana, Ill. 


Arkansas Engineer, Cincinnati Coopera- 
tive Engineer, City College Vector, Colorado 
Engineer, Cornell Engineer, Denver Engi- 
neer, Dreel Technical Journal, Georgia Tech 
Engineer, Illinois Technograph, Iowa En- 
gineer, Iowa Transit, Kansas Engineer, 
Kansas State Engineer, Kentucky Engineer, 
Louisiana State University Engineer, Louisi- 
ana Tech Engineer, Manhattan Engineer, 
Marquette Engineer, Michigan Technic, Min- 
nesota Technolog, Missouri Shamrock, Ne- 
braska Blueprint, New. York University 
Quadrangle, North Dakota Engineer, North 
western Engineer, Notre Dame Technical 
Review, Ohio State Engineer, Oklahoma 
State Engineer, Oregon State Technical 
Triangle, Pittsburgh Skyscraper, Purdue 
Engineer, RPI Engineer, Rochester Indica- 
tor, SC Engineer, Rose Technic, Southern 
Engineer, Spartan Engineer, WSC Tech- 
nometer, Wayne Engineer, and Wisconsin 
Engineer. 


Published eight times during the year (Oc- 
tober, November, December, January, Febru- 
ary, March, April and May) by the Illini 
Publishing Company. Entered as second class 
matter, October 30, 1920, at the post 
office at Urbana. Illinois, under the Act 
of March 3, 1879. Office 215 Civil Engi 
neering Hall, Urbana, Illinois. Subscrip- 
tions $1.50 per year. Single copy 25 cents. 
Reprint rights reserved by The Illinois 
Technograph. Publisher’s Representative— 
Littell Murray-Barnhill, 369 Lexington Ave- 
moe, Chicago U1, Li: 102 Park Avenue, 
New York 17, New York. 


THE ILLINOIS 


HNOGRAPH 


Number 3 


Contents: 


Editonicl eee 


Our Nation’s Yardstick 


Suez Canal 


Steinmetz -e= =. eet Se 


Bugatti Royale ______ ae eee as 


Technocutie s ne a see 


VTOL Aircraft _ Span = 


Catmpusamrersondlity) see2te 22. oe nk 


Short Stony. 2) = = ee ee 
Lavinchingthescatellite |= a5 = wee eee 


Brainteasers __ eee 


CozOon Plans == a ieee 


Society Column ee 


Skimming a ne 


Engineer Dating Guide _ Cae 


Technoclips = - ee 


Our cover and frontispiece 


This month’s cover shows an aerial view of National Bureau 


of Standards headquarters in Washington, 


while our 


frontispiece illustrates NBS’ 10-million-pound compression ma- 
chine which aids stress analysis of full-scale structures. (All 


photos courtesy of National Bureau of Standards) 
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“POWER OFF!” Test operations are directed from this central control room, where 
special measuring instruments greatly speed up the collection of pump performance 
data. That’s one way Worthington products are made more reliable by using... 


.the world’s most versatile hydraulic proving ground 


COMPREHENSIVE TESTS are run on a Worthington centrifugal 
refrigeration unit (lower left) now in service as one of the Ara- 


bian American Oil Company’s central air conditioning units in 
Dhahran, Saudi Arabia. 


When you make pumping equipment that has to stand up and 
deliver year after year anywhere in the world, you’ve got to be sure 
it will perform as specified. 

That’s why we built one of the world’s largest hydraulic test 
stands at our plant in Harrison, New Jersey. Here, over a half- 
acre “lake,” we can check the performance of anything from a 
fractional horsepower unit to pumps handling over 100,000 gallons 
a minute. When you realize there are thousands of sizes and types 
of centrifugal pumps alone, you get an idea of the versatility we 
had to build into our proving-ground. 

Naturally, our new test equipment is a big help to our research 
engineers, as well as our customers. Now they get performance 
data on products quickly and accurately. Using it, we can save 
months, even years, in developing new Worthington fluid and air- 
handling devices — equipment for which this company has been 
famous for over a century. For the complete story of how you can 
fit into the Worthington picture, write F. F. Thompson, Mgr., 
Personnel & Training, Worthington Corporation, Harrison, N. J. 
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See the Worthington representative when he visits your campus 


See the Worthington 


Corporation exhibit in 
New York City. A lively, 
informative display of 


product developments = 
for industry, business and i 
the home. Park Avenue 4445 
and 40th Street. 
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When you're thinking a a a job—think high—think Worthington 
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EDITORIAL 


Look Us Over... 


DECEMBER, 1956 


Look over this magazine carefully. We've tried to make it worth- 
while reading, with several articles we think will be of interest to you 
technically, historically or just as a means to pass the time. We've 


even included a small short story for your pleasure. 


Then there are the departments such as the Society Column and 
an expanded Skimming the Industrial Headlines section. We have 
dropped our Technocracks section and added Technoclips which fea- 


tures informal comments on each issue. 


All this is our way of making TECHNOGRAPH better and more 
widely read, for we think it is one of the best of the college engineer- 


ing magazines. 


If however, you think we have missed something, let us know. 
If you have a gripe, let us know. If you have an idea you want us to 
write about, if you want an article about some personality, some in- 
dustry, some branch of engineering or some technological develop- 


ment, let us know. 


A handy form appears on the last page of the magazine at the 
end of the Technoclips. Clip it out, fill it out and mail to us. We'll be 


glad to hear what our readers have to say about us. 


CAREERS WITH BECHTEL 
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JAMES FE Det Curo, Mechanical Engineer, Power Division 


MECHANICAL ENGINEERING 


One of a series of interviews in which 


Bechtel Corporation executives discuss 


career opportunities for college men. 


QuEsTION: As I understand it, Mr. Del 
Curo, the Power Division is concerned 
with the engineering phases of steam- 
electric generating plants? 


Det Curo: That’s true. Our own de- 
partment is specifically concerned with 
the mechanical engineering phases of 
such plants. 


QUESTION: When the engineering grad- 
uate joins your department are his 
starting duties standard? 


DEL Curo: Yes. The routines are pretty 
well defined. We know a man learns 
best by actual doing, so he is put to 
work immediately on heat balances, 
line size calculations, specifications, 
miscellaneous and minor auxiliary 
equipment, instrument data sheets and 
information for plant data books. 


QUESTION: In other words, you sort of 
throw the man in and he has to learn 
to swim by himself? 


DEL Curo: No. He has plenty of help. 
He works under the direct supervision 
of a job engineer or the mechanical 
group supervisor. 


QUESTION: How long does this training 
phase last? 


Det Curo: That will vary with the man, 
since aptitudes and desires to learn are 


different. The average is somewhere be- 
tween a year and eighteen months. 


QUESTION: During this period he will 
gradually advance to more complicated 
equipment? 


Devt Curo: Yes. For example, after a 
while he will be doing original work on 
heat balances and system studies. He 
will be able to take an entire “piece” of 
a project and handle it on his own re- 
sponsibility. He will become involved 
with bigger equipment and with the 
overall aspects of the power plant. 
Somewhere along the line he will likely 
be assigned to try his hand at piping 
materials, piping specifications and 
combined control specifications. 


QUESTION: What about the man who 
wants to specialize? 


Det Curo: If, for example, a man 
shows a particular interest in steam 
turbines, instrumentation or control, 
and demonstrates a special aptitude for 
one of them, he will often be called on 
to work on that specialty, without being 
confined to it exclusively. Thus we en- 
courage specialization, even during the 
training period, but also make sure that 
the young man gets overall experience 
through work in all phases of mechan- 
ical engineering. 


QueEsTIoNn: What about field experience? 


DeL Curo: That is, of course, highly 
desirable from his standpoint and ours. 
We make every effort to assign the 
young engineer to field work as soon 
as possible. 


QUESTION: What will he do in the field? 


DEL Curo: When we are building a 
power plant we try to get the young en- 
gineer on the job five or six months be- 


- fore the scheduled start up of the plant. 


He will actually help the chief start up 
engineer by writing up procedures, 
planning the hydraulic washing to 
steam lines, working on the start up of 
each piece of the equipment, checking 
out controls, etc. 


He will also handle paper work such as 
filling out the data sheets that are later 
turned over to the plant operators to 
aid them in running the plant. By the 
time the turbine is rolled and the job 
ends, the young engineer has been able 
to see the end result of all the engineer- 
ing work he and others have done back 
in the office. 


QUESTION: Are there any other types 
of field assignments? 


DEL Curo: If the young engineer de- 
sires such experience, he is sometimes 
used in the construction department if 
that group is shorthanded. 


Bechtel Corporation (and its Bechtel for- 
eign subsidiaries) designs, engineers and 
constructs petroleum refineries, petro- 
chemical and chemical plants; thermal, 
hydro and nuclear electric generating 
plants; pipelines for oil and natural gas 
transmission. Its large and diversified en- 
gineering organization offers opportunities 
for careers in many branches and spe- 
cialties of engineering—Mechanical... 
Electrical ... Structural ...Chemical... 
Hydraulic. 


Write for new brochures showing the wide 
variety of projects Bechtel builds through- 
out the world. 


Address: John F. O’Connell, 
Vice President, Industrial Relations 
220 Bush Street, San Francisco 4, Calif. 


BECHTEL 
CORPORATION 


SAN FRANCISCO 
Los Angeles » New York - Houston 
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National Bureau of Standards 


OUR NATION'S 
YARDSTICK 


by Jim Kries, Eng. Physics, ‘59 


“T often say that when you can 
measure what you are speaking about, 
and express it in numbers, you know 
something about it; but when you can- 
not measure it, when you cannot ex- 
press 1t in numbers, your knowledge 1s 
of a meagre and unsatisfactory kind; it 
may be the beginning of knowledge, but 
you have scarcely, in your thoughts, ad- 
vanced to the state of Science, whatever 
the matter may be.” 

—Lord Kelvin 
1883 

This year, the United States is busily 
preparing for an active part in the pro- 
ceedings of the International Geophysi- 
cal Year. All of this might never have 
been. Little more than fifty years ago, 
at the turn of the century, American sci- 
entific and industrial progress was seri- 
ously curtailed by the lack of standard 
weights and measures. In setting up our 
new nation, our founding fathers were 
only interested in setting up standards 
of weights and measures insofar as they 
were necessary for standardizing inter- 
state commerce. Their only standardiza- 
tion legislation was aimed at assuring 
that a bushel of potatoes in Massa- 
chusetts would be the same as a bushel 
of potatoes in Virginia, but the early 
Congresses were reluctant to regulate 
commerce even to this extent. Fostered 
by the Treasury Dept., the Government 
established standards of weights and 
measures in 1836. These were narrow 
in scope and even by 1900, only $10,400 
were required to maintain these stand- 
ards, calibrate surveyor’s measures, and 
carry on other similar activities. “he 
Navy, for example, had to send all of 
its scientific instruments to Germany for 
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calibration because of our inadequate 
facilities. 

In 1900, the Secretary of the Treas- 
ury, Lyman J. Gage, recommended that 
the government set up a bureau to pro- 
vide standards of weights and measures 
to fulfill the needs of American  sci- 
ence. This proposal was backed by most 
of the leading scientists and scientific 
institutions of that time including 
George Westinghouse, the Pittsburgh 
inventor, Wolcott Gibbs, president of 
the National Academy of Sciences, the 
American Chemical Society, the Amer- 
ican Physics Society, the American In- 
stitute of Electrical Engineers, and a 
large number of governmental agencies. 

Congress was impressed, but some- 
what hesitant. Many of them realized 
the need for a standardizing bureau, 
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but were upset by the astronomical ex- 
pense involved—at least $250,000 (the 
bureau is now spending $50 million a 
year). After much discussion, the bill 
establishing the National Bureau of 
Standards was passed on March 2, 
1901. The bill specified the duties of 
the bureau as: 

* that the functions of the bu- 
reau shall consist in the custody of 
the standards; the comparison of the 
standards used in scientific investiga- 
tions, engineering, manufacturing, 
commerce, and educational institu- 
tions with the standards adopted or 
recognized by the Government; the 
construction, when necessary, of 
standards, their multiples and subdi- 
vistons, the testing and calibration of 
standard measuring apparatus; the so- 


A PORTION OF THE NBS data processing laboratory showing SEAC, the 


bureau’s high-speed electronic digital computer. 
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A VIEW OF ONE SECTION of the materials testing department of NBS show- 


ing a device for measure tensile and compressive strengths. 


lution of problems which arise in con- 
nection with standards, the determ.n- 
ation of physical constants and_ the 
properties of materials, when such 
data are of great importance to SCI- 
entific or manufacturing interests and 
are not to be obtained of sufficient 
accuracy elsewhere.” 


It took possession of the nation’s only 
standards: length (two scratches on a 
platinum-iridium bar one meter apart) 
and mass (a one kilogram platinum- 
iridium cylinder). Today there are more 
than 40 different kinds of scientific 
standards, and the standards themselves 
total at least 700. The first duty of the 
bureau was to establish a set of work- 
ing standards. 

The electrical standards are one ex- 
ample of the many different types of 
working standards the bureau had _ to 
set up. The ampere was simply defined 
by the rate of deposition of silver, the 
ohm as the resistance of a_ specified 
column of mercury, and the volt as a 
specified fraction of the electromotive 
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force (emf) of a certain type of stand- 
ard cell. But preparing such standards, 
accurately, proved to be a Herculean 
task. Finally, in 1910, representatives 
of France, England, and Germany came 
to Washington, bringing with them 
their standard cells and standard re- 
sistors. The long arduous task of inter- 
comparing the various standards were 
finally completed and the standards of 
each country were established in terms 
of newly defined international units. 

Further problems developed. By 
1925, the slow drift over time had re- 
sulted in serious discrepancies between 
the standards of the various nations. By 
international agreement it was decided 
to re-establish the electrical standards 
in terms of the three fundamental 
standards of length, mass, and_ time. 
Through the use of such devices as the 
current balance, a type of beam bal- 
ance wherein the gravitational force on 
a one kilogram mass is balanced by the 
force on coils carrying one ampere, all 
of the fundamental electrical standards 
were finally established. 
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Additional Bureau Functions 


Soon after its establishment, the bu- 
reau. began receiving requests from 
other government agencies and from in- 
dustry to perform added services. Most 
of these were performed under the “‘so- 
lution of problems” clause, but begin- 
ning with fiscal year 1910, specific al- 
locations were being made for very spe- 
cific projects or areas of research. Some 
of these were: 1910—gaslight stand- 
ards; 1911—effects of electric currents 
on pipes and reinforced foundations, 
testing structural materials; 1913—fire 
resisting properties of building ma- 
terials, physical constants of refrigera- 
tion materials; 1914—-safety in trans- 
of high potential electricity, 
testing railroad track measurements and 
other scales. 

It was 1914 when the efforts of te 
NBS resulted in the discovery of one 
of the largest shortages in history. The 
bureau had constructed two “ghost” 
railway cars, i.e. cars whose weight was 
accurately known, to check railway 
scales throughout the country. In the 
course of their checking, they encount- 
ered one that was off by 20,000 
pounds—10 tons! This is typical of the 
way the bureau has endeavored to 
standardize the measurements of com- 
merce to protect the public. 


The Roosevelt economic policies of 
«¢ $ = ” 

belt-tightening’”’ on governmental ac- 
tivity caused such a drop of appropria- 
tions for the bureau (from $2 million 
to $1% million) that one third of the 
personnel had to be released and many 


.of the projects were either dropped en- 


tirely or severely curtailed. The Na- 
tional Screw-Thread Commission, es- 
tablished in 1918, was one of the proj- 
ects dropped as a “ridiculous govern- 
ment activity’ even though it carried 
no appropriation. Although screw- 
threads appeared ridiculous to the 1933 
Congressmen, they are of real import- 
ance to the nation and the world. It 
has been estimated: that $100 million 
would have been saved in World War 
II if there had been agreement between 
English and American thread stand- 
ards so as to make their equipment in- 
terchangeable. The commission was 
later re-established “quietly” and_ has 
since resulted in the 1948 screw-thread 
standards agreement between the United 
States, Canada, and the United King- 
dom. 

By 1935, the Roosevelt administra- 
tion and the Congress were beginning 
to appreciate the immense potentialities 
of the bureau and started passing ap- 
priations for many jobs not specified 
in the original legislation. Some of these 
are: standardization of colors and 
gauges; development of standard testing 
procedures for sugars, mechanical appli- 
ances and equipment; investigation of 
clay products, textiles, high tempera- 
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tures, automotive engines, dental ma- 
terials, and radioactive substances and 
X-rays, and research in metallurgy, hy- 
draulics and (in cooperation with the 
industries) industrial development. 

Nuclear investigations were started 
in 1939 when President Roosevelt ap- 
pointed Dr. Lyman J. Briggs, then di- 
rector, as chairman of a committee to 
investigate uranium fission in warfare. 
The results are just a matter of rec- 
ord. The atomic and hydrogen bombs 
are all products of this committee’s ac- 
tivities. Although the actual contribu- 
tions of the bureau were too numerous 
to mention, a few examples might serve 
to illustrate their specific endeavors. 

Like many other elements some dis- 
tance from the noble metals on the 
chemical activity chart, uranium ore in 
the natural state is combined with many 
impurities. If allowed to remain, these 
impurities would capture many neu- 
trons and make the critical mass pyro- 
hibitively large and costly. Using a very 
unusual property of uranium. nitrate, 
that is very soluble in. either, bureau 
scientists were able to produce uranium 
of high purity in large quantities. 

Graphite, used in nuclear control 
rods for atomic piles, was also proving 
troublesome. Boron, the plague of many 
chemical compounds, was present in the 
graphite rods and was preventing the 
formation of a chain reaction. Bureau 
scientists patiently checked each step in 
the manufacture of the graphite bars 
with a spectroscope and were finally 
successful in isolating the offending ele- 
ment. 

Another great contribution to the war 
effort was the bureau’s development of 
the proximity fuze. The first successful 
radio proximity fuze in the world, de- 
veloped by bureau scientists, was tested 
at the Navys Dahlgren Proving 
Grounds on February 12, 1941, a short 
two months after undertaking the proj- 
ect. This fuze, measuring approximately 
two feet long and about four inches in 
diameter, and its miniaturized success- 
ors was considered to be the second- 
greatest scientific achievement of World 


War II (the A-bomb was the first). 
Physical Constants Research 


The last few years have been busy 
ones for the bureau. New developments 
in science and industry have demanded 
more exact values of physical constants 
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(e.g., “g’’, the acceleration due to the 
force of gravity; the velocity of light in 
a vacuum, etc.), more exact measure- 
ment of the fundamental units of length, 
mass, and time, and the development 
of new standards as needed (especially 
radioactivity standards). 

The traditional length standard, two 
scratches on a platinum-iridium bar, is 
becoming obsolete since even the finite 
thickness of the scratch marks is  be- 
coming intolerable. A new, more ac- 
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Central Radio Propagation Lab. 


curate length standard has been de- 
veloped by bureau scientists. It was 
found that an electrodeless lamp made 
of mercury 198, an isotope containing 
two less than the usual number of neu- 
trons, gives off a highly accurate num- 
ber of fringe rings (exactly 1,831,249- 
.21) to the meter) when excited by a 
radio-frequency (rf) field. With this 
new tool of science, the bureau guar- 
antees the accuracy of gauge block cali- 
bration down to 0.Q000006 of an inch. 

New calibration gauges are needed, 
especially for the extremely large and 
the extremely small masses. All masses 
are compared to working standards pre- 
pared by doubling (or halving as ap- 
propriate) trom the standard kilogram 
and comparing the resulting mass with 
the original standard kilogram cylinder. 
To obtain a two kilogram working 
standard, for example, a one kilogram 
cylinder is manufactured and compared 
with the standard until it is exactly 
one kilogram. Then another cylinder 
is prepared which will exactly balance 
these two on a beam balance. This, 
then, is a two kilogram working stand- 
ard. Larger working standards are pre- 
pared by continuing this doubling 
process until the desired mass is ob- 
tained. An example of a heavy mass 
comparison balance is the one thousand 
pound balance shown in the frontispiece. 

Probably the biggest weighing job of 
the bureau is the determination of the 
weight of the earth. Using Newton’s 
principle of universal gravitation, two 
steel cylinders, two small platinum balls, 
a quartz fibre, and a lot of mathematics, 
the weight of the earth was determined 


AERIAL VIEW OF NBS’ NEW research center in Boulder, Colo., housing the 


in a manner similar to that used in 
Physics 106 for the determination of 
“G”, the constant of universal gravita- 
tion. 

One application of the bureau’s mass 
standards (and gravity) is the usage of 
large force gauges in the calibration of 
large million-pound testing machines 
such as the large machines in ‘Talbott 
Lab. The traditional method consists of 
inserting a calibrated proving ring into 
the machine and applying sufficient 
force to detorm it to a predtermined 
point, the calibration point. The main 
difficulty with this method is that al- 
though proving rings can currently be 
manufactured up to a capacity of 300,- 
OOO pounds, the largest that can be 
calibrated in the bureau’s dead weight 
machine is 100,000 pounds. The new 
method utilized a wire strain gauge. 
This strain gauge measures the distor- 
tion of an object by virtue of the fact 
that a piece of special wire changes its 
electrical resistance when stretched or 
compressed. Using four 3-million pound 
dynamometers (wire strain gauges), 
loads up to 12-million pounds can be 
calibrated. 

Another current project is the rede- 
termination of the acceleration due to 
the force of gravity, “g.” the last de- 
termination, made about twenty years 
ago, used the pendulum method. In this 
method the period of oscillation of a 
pendulum of known weight and length 
is measured. With the latest develop- 
ments in accurate timing mechanisms, it 
is felt that a more accurate determina- 
tion of “g’ can be made by falling 
body method. In this method the time 
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INTERIOR OF “HOT LAB” in the radio-chemistry laboratory. Here solutions 


of radio-active materials are prepared for use as standard samples. 


required for a ball to fall freely in a 
vacuum is measured and its acceleration 
determined mathematically. It is hoped 
that an accuracy of three parts in 10 
million can be achieved. 

The bureau recently completed two 
separate evaluations of the speed of 
light, a constant of ever-increasing 1m- 
portance in modern physics. Before 
World War II, the value 299,776+4 
kilometers per second was generally ac- 
cepted as an average of the findings of 
the various laboratories. Since the war 
higher values have been obtained by 
most investigators, largely through 
measurement of the velocity of propa- 
gation of microwaves (radio waves 
travel at the speed of light). The new 
value of 299,793+1 km/sec was an 
average of the values obtained through 
the new determinations. The first of 
the new determination used the molecu- 
lar constants method. The exact pro- 
cedure is quite complicated, but it’s es- 
sence is one of measuring the spectral 
lines of carbon monoxide, both the ab- 
sorption spectrum and the emission spec- 
trum. The value obtained was 299,- 
792+6 km/sec. NBS used a variation 
of the method originally suggested by 
Dr. A. E. Douglas of Ottawa, Canada. 

The second new determination em- 
ployed the radio-interferometer method, 
and was performed by the new Radio 
Propagation Laboratory in Boulder, 
Colorado. For the interferometer meth- 
od, two receiving antennas were accur- 
ately spaced 1,500 meters apart on a 
flat dry lake bed. By varying the posi- 
tion of a transmitter over a path which 
half-way encircled the two antennas, 
the phase difference between the two 
was made to change. The wave-length 
of the radio waves was then calculated 
by dividing the accurately known dis- 
tance between the receiving antennas by 
one-half the total change in phase dif- 
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ference. The value obtained was 299,- 


TGS Nee Sal ein/sec. 


Other Activities 


Mathematics has become so closely 
integrated into scientific research that 
the bureau has established extensive fa- 
cilities in the field of applied mathe- 
matics. Perhaps the most famous mathe- 
matical venture of the bureau was the 
National Bureau of Standards Elec- 
tronic Automatic Computer (SEAC). 
SEAC is a somewhat typical example 
of the current trend in electronic digi- 
tal computing mechanisms: ultra-high- 
speed computing elements combined 
with very extensive data storage (mil- 
lions of binary digits). Many scientific 
problems are solved on digital machines 
by using approximation formulae, re- 
computing over and over again until 
the desired degree of accuracy is ob- 
tained. Another type of scientific prob- 
lem is one in which a relatively simple 
equation is solved for an extremely large 
number of increments of the variable 
(e.g., the position of a planet in space 
over a span of centuries in increments 
of a few days each). Some of the re- 
cent computations were: preparation of 
high-temperature thermodynamic tables; 
computation of vibration modes and 
frequencies; velocity of light calcula- 
tions; transient heat flow problems; 
stresses in a wall foundation; tempera- 
ture distribution in solid wings heated 
aerodynamically; distribution of light 
output from neutron spectrometers; in- 
tegral of a product of bessel functions; 
and many others. 

The mathematics section also has ex- 
tensive analog computer facilities which 
have done significant work in such 
things as vibration analysis, computing 
radioactive fallout, and solution of tac- 
tical strategy problems (involving up to 
six nonlinear differential equations). 


NBS does research into the problems 
of data processing systems, including in- 
vestigations of magnetic cores as mem- 
ory elements, circuitry of ultra-high- 
speed switching and computing elements 
and computer bulk reduction. 

Boulder, Colo., is also the home of 
the Cryogenic Engineering Laboratory. 
The results of the bureau’s cryogenic 
(low temperature) investigations have 
been responsible for many large-scale in- 
dustrial applications of the liquified 
gases: oxygen, nitrogen, hydrogen, and 
helium. All of the nation’s helium, for 
example, is concentrated by low-tem- 
perature processing. 

Low-temperature properties of com- 
mon materials have long puzzled scien- 
tists and engineers. At these low tem- 
peratures free-machining leaded copper 
becomes almost as highly conductive as 
high purity commercial copper, rubber 
becomes brittle, and many other unusual 
phenomena become manifest. The bu- 
reau is currently preparing a compre- 
hensive bibliography of many of these 
low-temperature mechanical properties. 

The radio propagation laboratory in 
Boulder has contributed much to our 
knowledge of radio propagation over 
long distances through the outer at- 
mosphere, information about _ solar 
noises from our sun and from outer 
space, and development of long distance 
VHF and UHF transmission through a 
phenomena known as tropospheric for- 
ward scatter propagation. In order to 
assist long distance communication, the 
bureau’s observations and_ predictions 
are published monthly to assist broad- 
casters in proper selection of broadcast- 
ing bands for best reception. 

Cosmic and solar radio waves reach- 
ing the earth from outer space limit the 
minimum usable signal levels for FM 
broadcasting, television, communication 
and radio navigation services in the 
very-high-frequency (VHF) range. 

Observations of the intensity of this 
cosmic noise by the bureau provide a 
sensitive indication of the absorption un- 


dergone by radio waves in_ passing 
through the ionosphere. Along with 
their studies of the effect on Arctic 


ionospheric propagation about the auru- 
ral absorption zone, these upperatmo- 
sphere observations provide an excellent 
beginning toward a complete under- 
standing of all aspects of radio wave 
radiation. 

Useful VHF and UHF transmissions 
are not limited to line-of-sight as was 
previously supposed. By using tropo- 
spheric forward scatter propagation, re- 
liable transmission to distances of ap- 
proximately 400 miles has been demon- 
strated using high-power transmitters 
and directional antennas. This phenom- 
enon is believed to result from scatter- 
ing of radio waves by very small in- 
homogeneities in the refractive index of 
the atmosphere. This development may 
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eliminate the need for many television 
and microwave relay stations currently 
dotting the countryside. 

Accurate timing devices are of para- 
mount importance in all scientific ac- 
tivities and the bureau is constantly 
seeking new and more accurate clocks 
and timing mechanisms. The bureau is 
now working on an ammonia-beam os- 
cillator to be used as an atomic fre- 
quency and time standard of high ac- 
curacy patterned after the one recently 
developed by Columbia University. Ex- 
periments at Columbia have shown a 
precision of 1 part in 600 million, 
achieved with simpler equipment than 
is used with either the bureau’s am- 
monia-absorption clock or cesium-beam 
clock. In the “atomic clock,” the reso- 
nant absorption of microwaves in am- 
monia gas provides the frequency con- 
trol element of a time-measuring device 
that can be made precise and completely 
independent of any vagaries in the pe- 
riod of the earth’s axial rotation. 

Perhaps the bureau’s best known ac- 
tivities are its radio stations: WWV 
( Beltsville, Md.) and WWVH (Maui, 
T.H.). They continuously broadcast 
standard radio and audio frequencies, 
standard time intervals, time signals, 
standard musical pitch, and radio prop- 
agation disturbance warnings to the 
world. Standard musical pitch of “A” 
above middle “‘C’, 440 cycles per sec- 
ond, is transmitted to a high degree 
of accuracy for industrial usage as well 
as for musical calibration. The Balti- 
more Symphony obtains its “A” from 
this tone. 

This is only a small portion of the 
many activities carried on by the bu- 
reau. Space does not permit mention- 
ing some of their many other projects: 
structural and industrial materials test- 
ing, instrument calibration, medical 
and dental research, chemical research, 
and the many, many others currently 
being carried on. It is hoped that this 
gives a little more insight in Our Na- 
tion's Yardstick. 

The author is deeply indebted to the 
National Bureau of Standards for their 
generous contributions of reference ma- 
terials as well as the numerous photos 
used throughout the article, our frontis- 
piece, and our cover. 


Safety on the Job 


From first excavation te final clean- 
up, 691 days and 750,000 man-hours of 
work, not a single employee suffered 
a disabling injury in construction of an 
insurance company building in Muin- 
neapolis, according to Construction 
Methods and Equipment. Ywenty-three 
accidents had been expected, based on 
the average for the type of job. It was 
the first major building ever erected in 
the Minneapolis-St. Paul area without 
a disabling injury. 
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Building the Suez Canal 


by Harry Hirsch, E. E. ‘57 


In recent months, the Suez Canal 
has appeared in black headlines with 
startling regularity. This strategic 
waterway, once considered perhaps as 
remote as the land of Oz, has impressed 
itself on the mind of persons through- 
out the world as a means of starting or 
preventing World War III, a shortcut 
to the East, a vital oil-line, and an out- 
post of “colonialism vs. nationalism.”’ 
These political considerations may not 
seem of vast import to the average en- 
gineer, until he thinks of them in terms 
of “do I have to go there?” Then the 
topic takes on greater meaning and _ in- 
terest. This article is taken, not from 
the point of view of the political situa- 
tion, but the history and engineering 
background of the vital waterway, 
whose construction some said would re- 
sult in a dry ditch and others said 
would flood all of Egypt. 

The story of the modern-day Suez 
Canal is the story of the triumph of 
one man, Ferdinand de Lesseps, the 
French engineer, statesman and diplo- 
mat. Yet the idea of a canal across the 
Isthmus of Suez connecting the Medi- 
terranean and Red Seas was not original 
to him, nor to our own era. Some geolo- 
gists have said that at one time the 
seas did join, or that the Nile River 
had connected the two. 

Some say the fertile Wadi Tumilat 
extending east of the Nile Valley, al- 
most to the head of the Gulf of Suez 
afforded an easy route as the Red Sea 
Gulf extended north to the Bitter 
Lakes. Aristotle, Strabo and Pliny at- 
tribute the legendary Egyptian ruler 
Sesostris with the distinction of being 
the first of the Pharoahs to build such 
a waterway. An inscription at Karnak 
seems to bear out the fact that a canal 
existed at the time of Seti I (1380 
B.C.). In fact the channel of this 
canal is still traceable in parts of the 
Wadi Tumilat and its direction was 
frequently followed by engineers of the 
fresh-water canal from Cairo to the 
Suez Canal during the latter-day con- 
struction. Other sources connect this 
construction to Nechos, son of Psam- 
metichus, who undertook the job 
around 700 B.C. After wasting the 
lives of 120,000 Egyptians, he desisted 
according to the warning of the Ora- 
cles, who prophesied foreign invasions 
if the canal was completed. It was re- 
sumed some time later and completed 
by the Pharoahs. It ran from Suez to 
the Bitter Lakes, across the Lakes to 


El Quady and from EI] Quady to Zag- 
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azig on the Nile, a distance of 92 
miles. A writer by the title of El Kendi 
says it was cleared in 645 B.C. within 
six months. Some say Darius the Great, 
the Persian ruler, continued the work 
of Necho, rendering navigable the 
channel of the Heroopolite Gulf, which 
had become blocked. Up to this time 
there appears to have been no connec- 
tion between the waters of the Red 
Sea and those of the Bubastis (Zag- 
azig) - Heroopolis Canal. Herodotus, 
the frequently windy Greek historian, 
described the canal on his visit to Egypt 
as being wide enough to carry two ves- 
sels abreast. It was from 100 to 150 
feet wide and very deep. Plutarch des- 


cribes Cleopatra as attempting to escape 
after the Battle of Actium, but her ves- 
sels were stopped by the want of water 
in the Nile. 

The Roman emperor Trajan, reop- 
ened the Canal about 98 AD., by- 
passing an old branch of the Nile which 
had dried up and connecting the new 
canal with Bubastis and Old Cairo. 
This new canal was known traditional- 
ly as Amnis Trajanus or Amnis Augus- 
tus. It was once more abandoned being 
repaired in the days of the Caliphs dur- 
ing the sixth century AD. It was closed 
again around 750 by Mansur the sec- 
ond Abbasid Caliph and founder of 
Baghdad wished to prevent supplies 
from reaching Arabia by this means. 
This canal was said to have its termin- 
us on the Red Sea near the present town 
of Suez. Some say it was restored by 
Sultan Hakim in 1000. It must have 
filled rapidly and continued to be filled 
during Nile floods until Mohammed Ali 
in 1811 ordered it to be closed. This 


FERDINAND DE LESSEPS, builder of the Suez Canal. 
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VIEW OF ONE OF THE CANAL’S bypasses near Ballah showing flatness 


of land the canal traverses. (Photo from Life magazine) 


closing was not completely carried out 
for in 1861, the old canal stilled flowed 
in parts and was utilized by the French 
engineers in 1861-63. 

In 1671 Leibnitz proposed to Louis 
XIV of France an expedition to Egypt 
to build such a canal. When Bonaparte 
conquered Egypt in 1783 he ordered a 
survey and engineer J. M. Lepere re- 
ported an erroneous difference of 29 


5 km 
Be Pid 


am 


El Tina. Sta. (24km) 
3 


Fk 


MEDITERRANEAN 
<a 


ne! oF than 
FEF ASHER EEE 
KEE ER ER 


TREE 


Chan 


Port and \| 
Ro 
of Port 
Sad 


Sweet Water Canal from the Nile at Cairo to 
lsmatha to Port Said (E/ A 


++-++ Kailway from Caro to Port Sard, and to Suez,via Ismailia. 


feet between the Red and Mediterran- 
ean Seas. Lepere then said, “It is there- 
fore certain that after due study of the 
surveys we have made, the Delta is 
liable to be innundated by the waters 
of the Red Sea, and that the fears en- 
tertained by the ancient Egyptians of 
submersion in case a canal were made, 
were well founded, in past times, when 


the Delta, and the bed of the Nile were 


km) 
) 


a km) 
65 
— | 
97km 


versoir Sta.(. 


> 
> 


Basin 


Cake) 
Sta. 


g 
El Balléh 


ta 


‘Si 
ium Sta. (87km) 


El Firdan Sta. (. 
Great 


(54) 


3 
nm 


it We 


OTs 
wo 


asrtar a. 


from 
to EIQ 


Track 


ee | 
K---Width in Metres of the Suez sea Canal not counting 
| corresponding t the wider Docks & to the Curves. 


75, 60,etc.=The width of the 
depth 


of 10 metres. 


Suez 
bbasiya 


------foad from Port Said to lsmailia and towards Suez. 


22 


TRACE OF THE SUEZ CANAL 


undoubtedly at a lower elevation.” The 
mistake was pardonable considering the 
rude and dangerous circumstances the 
survey was made under. 

In France, however, La Place and 
Fourier, said Lapere ought have his 
transits fixed, when they disagreed. La- 
place said it militated with his the- 
ories of the system of the globe and the 
equilibrium of the seas. Lapere believed 
the canal should connect Suez with 
Alexandria via the Nile as it had in 
ancient times, thus carrying traffic 
through Cairo. 

At this point Ferdinand de Lesseps 
entered the picture. His opportunity 
came in 1854 with the death of Abbas 
Pasha, Viceroy of Egypt. His friend, 

“Said Pasha then became Viceroy. From 
Said, de Lesseps obtained a concession 
authorizing him to constitute the Com- 
pagnie Universelle du Canal Maritime 
de Suez which should construct a 
ship canal through the isthmus. Soon 
after he obtained the concession, in con- 
nection with two French engineers, 
Linant Bey and Mougel Bey, he decid- 
ed the canal should run in a direct line 
from Suez to the Gulf of Pelusium on 
the Mediterranean, passing through the 
depression that is now Lake Timsa and 
the Bitter Lakes and skirting around 


’ ( /2/ km) 


| 
asin 


aurig Sta.(/60 km) 


QL ittle B 
Pore 7 


\ 


mage/ Kabrrt Sta 


NINN 


mM 


WF 
RY WS 


AWN 


bo 

: a" \ S 

wa” NA} 
oy 


S \ 
% aw HKNS 
Ape 4 uk 
A (i) \ 


\\ 


aw 
‘Sy 


| 

| 

| 
WwW 


WM 


| 7 
Leia 


Suez sea Canal estimated ata 


via Ay ( /smatha Canal), and from 


5,10, etc.= Length in Kilometres 
of the Suez sea Canal. 


THE TECHNOGRAPH 


the eastern edge of Lake Pensala. In the 
following year an international confer- 
ence appointed by the Viceroy approved 
the plan with the modifications that the 
channel go through Lake Mensala and 
the northern terminus be moved 17% 
miles westward to where deep water 
was found closer to shore. 


Some mavericks disagreed with the 
commission’s standpoint proposing an 
indirect route to cross the Nile on an 
aqueduct and be about 300 miles long. 
An English engineer abandoned the idea 
of a canal and proposed a railway. Some 
said the canal would never be made, 
but would always remain a stagnant 


ditch. 


The ultimate plan, under which 
there would be no locks in the canal 
was adopted by a second conference in 
January, 1856. The company had the 
obligation to construct a fresh water 
canal from the Nile near Cairo to Lake 
Timsa with branches running parallel 
to the maritime canal to Suez and Pe- 
lusium. The concession was to last 99 
years from the date of opening after 
which in default of other arrangements, 
the canal would pass into the hands of 
the Egyptian government. The confirm- 
ation of the Sultan of Turkey was re- 
quired prior to construction and when 
de Lesseps went to Constantinople to 
secure it, he was bafHled by British mes- 
sengers who had reached the Sultan first 
with stories of French plans for domina- 
tion of the East and an end to British 
maritime supremacy. The English Lord 
Palmerston had instructed the English 
counsel general in Cairo to oppose any 
attempt to construct the canal but work 
for a railway from Alexandria to Suez. 
Fearing the results of the railway, 
French officially supported the canal. 
The railway was completed in 1858. 

Although the Sultan’s confirmation of 
the concession was not actually granted 
until 1866, de Lesseps in 1858 opened 
subscription lists for company capital 
with 400,000 shares of capital worth 
500 francs each for a total of 200 mil- 
lion francs. In less than a month, 314,- 
494 shares were applied for: of these 
over 200,000 were subscribed from 
France and over 96,000 were taken in 
the Ottoman Empire. Other countries 
took little note of the subscriptions. 
The residue of 85,506 shares was taken 
over by the Viceroy. 

Work began in April of 1859 with 
the first spadeful of sand being turned 
over near the site of Port Said, but 
progress was not very rapid. By 1862, 
the fresh water canal reached Lake 
Timsa and toward the end of 1862 a 
narrow channel was formed between 
the Lake and the Mediterranean. In 
1863, the fresh water canal continued 
to Suez. 

The Suez Canal as an engineering 
work was spoken of later by de Lesseps 
as a task presenting less difficulty than 
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a small French railway. However, being 
the first work of its kind, it seemed diffi- 
cult because of all kinds of dangers 
which were assumed to exist. It is said 
that never was an undertaking so beset 
with imaginary obstacles as the Suez 
Canal. All along the course is a natural 
depression, the lowest portion being the 
basin of long dry lakes. At only two 
points does the ground rise much above 
the level of the sea, Serapeum, being 
about 36 feet above mean level and El 
Guiser, being 59 feet above mean level. 
Here cuttings were required but as a 
whole, the construction was fairly easy. 
There was difficulty at the northern 
end, where a new port had to be built 
free from shifting sands which would 
block up the mouth. A channel was 
dredged and jetties constructed out to 
sea. Some said treacherous quicksands 
would swallow every stone, but they 
were as usual, wrong. Once through the 
mouth, the canal entered Lake Mensa- 
lan, a shallow lake through which 29 
miles of canal were dredged. A three 
mile channel left Mensalan and entered 
Lake Ballah for five miles, then reach- 
ing a hilly tract that extended for nearly 
ten miles to El Guisr. Once this plateau 
was passed, the canal entered the half- 
way point, Lake Timsah, where the 
dried up lake was changed into a basin 
four by three miles. Next the plateau 
of Serapeum, seven miles long and 36 
feet high was cut into. Another stiff 
plateau near Geneffe was skirted and 
the Bitter Lakes were entered. The ca- 
nal passed 20 miles through these bodies 
of water and then traveled straight to 
Suez, encountering the plateau of Cha- 
louf on the way. 

Thus the work consisted of digging 
the salt maritime canal, the connecting 
fresh-water canal and construction of 
the two cities of Port Said and Ismailia. 

Most work had been performed by 
native labor. The concession of 1856 
said 4/5 of the laborers should be 
Egyptians. Later Said Pasha undertook 
to supply laborers as required by the 
engineers of the canal company who 
were required to feed, house and pay 
them at stipulated rates. Although 
wages and terms of service were better 
than men obtained normally, the system 
of forced labor was strongly disapproved 
of in England and Khedive Ismail, who 
succeeded Said on the latter’s death in 
1863, also considered it as being con- 
trary to the interests of his country. The 
Egyptian foreign minister, Nubar Pa- 
sha, then sent the company the proposal 
that the number of laborers furnished 
the company be reduced and the com- 
pany should hand back to the Egyptian 
government the lands it had been grant- 
ed in 1856 on penalty of having the 

— 
A MAP OF THE PRESENT-DAY Suez 
Canal showing navigational haz- 
ards. (Map from Life magazine) 
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work stopped by force. The dispute was 
referred to Emperor Napoleon III, who 
in 1864 said the company should be al- 
lowed 38 million francs as an indemnity 
for abolition of labor and 16 million 
francs in respect of retrocessions of the 
portion of the fresh-water canal between 
the Nile, Lake Timsa and Suez. Thirty 
million francs were awarded the com- 
pany for lands granted it by Said. A 
certain amount of land along the canal 
was kept for shops, housing, etc. The 
84 million dollar indemnity was to be 
paid for over a period of 15 years. 


Abolition of forced labor led’ to in- 
creased mechanization and modern en- 
gineering methods. Soft material was 
readily removed by dredge, including 22 
million cubic meters of sand or mud 
for the first 45 miles from Port Said. 
Sand was readily dredged by means of 
a preliminary channel being dug. Water 
was then admitted from the already- 
constructed fresh-water canal which 
was on a higher level and work was 
completed. 


The canal was opened formally in 
November, 1869 with vessels of 68 na- 
tionalities entering Port Said. They 
were led by ’Aigle” with the Empress 
Eugenie aboard. 


Immediately prior to the opening, a 
ledge of rock was found below the sur- 
face, just north of Suez. Blasting pow- 
der was urged to either blast away the 
rock, or the builders if the rock wasn’t 
blasted away in time. At its opening 
the canal was approximately 100 miles 
long; varying from 72 to 150 feet wide 
and more than 20 feet deep in all 
parts. “Sidings” were located every few 
miles, where ships could tie up at night, 
until safe night navigational lighting 
was introduced. While trafhe grew, it 
grew slower than expenses and a rapid 
increase in revenués just saved the 
company from bankruptcy. Total con- 
struction expenses had totaled 432 mil- 
lion francs, based on an estimate of 200 
million franes in 1856. 


Improvements started in 1876 and 
increased in 1885 as the channel was 
widened and deepened. The time of 
transit varied from 36 hours in 1886 to 
around 12 hours at present. As the 
canal grew in stature, more British ves- 
sels used it and finally on advice that 
the Khedive of Egypt was in need of 
funds, the British government purchased 
his share of the canal stock to safeguard 
its interest in the canal in 1875. A 
total of 176,000 shares was purchased 
by Britain. 

At present, or prior to hostilities, the 
canal had 200 pilots whose task was to 
guide vessels through its channel. Since 
1948 vessels travel in convoys, with 
northbound ships having the right of 
way. Southbound vessels pull into the 
Ballah Bypass, about 1% of the way 
from Port Said or the Great Bitter 
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Lakes. The average width of the canal 
is 190 feet. Due to complexity of tides 
from the Red Sea as well as tricky 
navigation around curves, pilots change 
at Ismailia, the halfway point, working 
from Ismailia, north to Port Said, or 
south to Suez. The reverse directions 
are taken by other pilots. A pilot never 
navigates a ship through the same chan- 
nel in both directions, due to the difh- 
culty in memorizing landmarks from 
two directions. ; 

One can say little about the future 
of the canal. Larger tankers are being 
built to circumvent its route, adding 
5,000 miles to the voyage, but carrying 
more payload. Several vessels have been 
sunk by scuttling and/or air attacks. 
Perhaps the canal will be returned to 
dry ditch status, perhaps not. No matter 
what happens, the star of de Lesseps 
cannot be diminished by subsequent ac- 
tions. After the construction of the 
canal, he achieved world-wide acclaim. 
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Said, a tribute to his genius. 


DELESSEP’S MONUMENT stands, or stood, at the mouth of the canal at Port 


In 1879 at the age of 74 he was named 
director of construction of the Panama 
Canal. His despotic temper and absolut- 
ness of thought made him fail to realize 
the difficulties of the task. He was de- 
termined to construct the canal without 
locks, even when confronted with the 
vast Culebra mountain and Chagres 
stream. In 1888 the Panama Company 
gave up. Seeking to discredit the govern- 
ment, enemies of the republic attacked 
directors of the company. The govern- 
ment was obliged to take proceedings 
against them. De Lesseps’ son took the 
blows aimed at de Lesseps who died in 
1894, a member of the French Acade- 
my, Academy of Sciences, wearer of the 
Grand Cross of the Legion of Honor 
and Star of India. His reputation died 
“undimished by his last setbacks. Today, 
unless its has been pulled down by agita- 
tors, his statue stands at the entrance of 
the canal of Port Said, overlooking his 
dream. 
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Few basic industries can match aluminum for speed of 
growth and diversity of activities. And Alcoa sets the 
pace for the aluminum industry. 

Because of this growth and diversity, Alcoa needs 
outstanding young engineers who, someday, will take 
Over many important management functions at Alcoa. 
Alcoa’s book tells you this story. 

If you are earning a degree in metallurgical, mechani- 
cal, electrical, industrial, chemical, civil or other engi- 
neering field, Alcoa wants to discuss your future with 
you. Alcoa’s book tells you how to go about this. 

Engineers who select a career with Alcoa will earn 
their professional recognition under the men who built 
the aluminum business. They’ll gain their experience 
with the industry’s foremost production equipment, 
such as America’s biggest forging press. 


Your Guide to the Best in Aluminum Value 


Tune in the ALCOA HOUR, television’s finest 
hour of live drama, alternate Sunday evenings. 
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so CHALLENGING 
this industry... 


so REWARDING 


its opportunities 
...and so VARIED 


the careers it offers... 


Alcoa wrote this book to tell the story 


They can share in new and startling research and 
development triumphs sure to come from Alcoa... for 
these new engineers will work with research teams that 
developed such products as the first 330-kv transmission 
line . . . the first aluminum curtain walls .. . all the 
important basic families of aluminum alloys. Alcoa’s 
new book outlines this exciting future. 

Or, if you prefer selling, Alcoa provides opportunities 
in sales engineering and sales development where sales- 
manship of the highest order is needed . . . and where 
recognition comes quickly. You'll find this excitingly 
portrayed in Alcoa’s book. 

See your Placement Director, or write directly for 
your copy of A Career for You With Alcoa. Yow ll find 
it stimulating and rewarding reading. Use the coupon 
for convenience. 


Write for your copy 
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| ALUMINUM COMPANY OF AMERICA 

| 1825 Alcoa Building 

| Pittsburgh 19, Pennsylvania 

Please send me a copy of A Career for You With Alcoa. 

| 

| Name 

| 

| Address 

| 

City and State 

College Degree __ Date of Graduation 
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Electrical Wizard . 


CHARLES 


PROTEUS 


STEINMETZ 


by Dotty Hazel, Eng. Physics ‘59 


On April 9, 1865, a son was born to 
Mr. and Mrs. Carl Heinrich Stein- 
metz. Mr. Steinmetz was quite wor- 
ried when his child was born for he 
knew his child would be deformed. 
Hadn’t his father been deformed? 
Wasn’t he himself, deformed? When 
the midwife brought his new son to 
him, he was afraid to look. He asked 
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CHARLES PROTEUS STEINMETZ, General Electric’s Engineering wizard. 


if the child was all right. She said yes, 
that he only had a small hump on his 
back and a slightly crooked leg. Mr. 
Steinmetz breathed a sigh of relief. The 
little boy was named Karl August Ru- 
dolph Steinmetz. 

A year after little Karl’s birth, his 
mother died and his grandmother came 
to take care of the family. She spoiled 


little Karl terribly. He became almost 
too intolerable to live with. He gave 
his “Grossmutter” no end of trouble. 


Grossmutter was little Karl’s play- 
mate. They spent many happy hours to- 
gether. He never thought he would ever 
be away from Grossmutter. This was 
the reason he didn’t care for kinder- 
garten. He stayed one day but put up 
such a fuss when he was supposed to 
go back, that Grossmutter didn’t have 
the heart to make him go. 

Luckily, when Karl was started to 
school he became so interested in what 
he was doing in school that he didn’t 
mind being away from Grossmutter for 
awhile. He spent three years in elemen- 


_tary school, and at the age of 8% he 


started to the gymnasium. 


In the gymnasium Steinmetz studied 
for nine years. He _ studied Latin 
throughout the time he was there. He 
also studied French and Greek. His 
other subjects were Polish, Hebrew, 
philosophy, and various mathematical 
subjects. Mathematics turned out to be 
his favorite. Steinmetz was the honor 
man in his class at the gymnasium. He 
was the only one on the honor list, 
which meant he didn’t even have to take 
part in the graduation ceremonies and 
therefore no examination. 


In 1882 came the biggest change so 
far in Steinmetz’ life. He entered the 
University of Breslau where he studied 
for six years. He took such elaborate 
notes that they called for independent 
work. Therefore, he set up a makeshift 
laboratory in his room at home, where 
he spent many hours. 


Steinmetz was known to attend every 
lecture in each course he was studying. 
This was almost unbelievable. Students 
attended only when they felt like it. 
The only thing that was required was 
that they pass the examinations when 
given. In his last year at the university, 
Steinmetz took math, astronomy, theor- 
etical physics, chemistry, medicine, and 
electrical engineering. He was very ver- 
satile in his studies. 

Besides being what students today 
might call a “grind,” Steinmetz was 
well liked by other students. He loved to 
laugh and joke with them over a beer. 
He was just as good at merry-making 
as he was at his studies. After he had 
been in the university a short while he 
joined the mathematical society. The 
society held their meetings in a restaur- 
ant, where they could mix business and 
merry-making. It was not unusual for 
these meetings to last out the night. 
The society always gave each of. its 
members a special name, a nickname by 
which the member is always known 
thereafter. Steinmetz was dubbed Pro- 
teus—a name which he later adopted 
permanently. 


It was at a math society meeting 
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that Steinmetz was invited to a secret 
Socialists meeting. This was a big thrill 
to him. He became a Socialist. Actual- 
ly though, it was only a game to him. 
He was in it solely for the excitement 
which he got out of it. “The People’s 
Voice,’ which was the Socialist paper 
at the time, soon had Steinmetz as its 
editor. This was fine until the police 
finally had enough information about 
Steinmetz’s Socialist activities for his 
arrest. Luckily, Steinmetz was in- 
formed of the arrest by friends in time 
to get away. 


Steinmetz went to Switzerland where 
he wanted to study at Zurich Polytech- 
nic. He had trouble getting in the 
school because students had to show a 
certificate of residence from where they 
had lived before coming to school. Of 
course, Steinmetz had none. Fortunate- 
ly, however, he made friends with an 
influential resident and managed 
through him to register at the school. 


At a friend’s home, Steinmetz, who 
was discussing electricity with one of 
his fellow students at the time, over- 
heard a Dane talking about a land 
which sounded like heaven. Steinmetz 
was immediately interested. The Dane 
was named Asmussen. He had been liv- 
ing in San Francisco with his uncle. 
Steinmetz got acquainted with Asmus- 
sen, and they became great friends. 
They roomed together while — they 
studied at the Polytechnic. Then As- 
mussen fell in love. The uncle in San 
Francisco, who was supporting Asmus- 
sen, sent for him immediately after 
he found out Asmussen wanted to get 
married. Asmussen decided to follow 
his uncle’s wishes and asked Steinmetz 
if he would like to go along. This was 
what Steinmetz had been waiting for! 
But he had no money. Asmussen had 
enough money to take them both to 
America if they traveled steerage. This 
they decided to do. 

The immigration officials did not get 
a very pleasant picture of Steinmetz. 
He had caught a cold on the voyage. 
His face had swollen up as a result and 
his eyes were almost swollen shut. The 
officials saw a little dwarf, sick, in tat- 
tered clothes, with no money, no job, 
and unable to speak English. He’d have 
to go back! At this point Asmussen in- 
tervened. In fluent English, he ex- 
plained that Steinmetz was a_ world 
famous mathematician and pulling out 
a handful of paper money from his pock- 
et, swore that it belonged to Stein- 
metz. The officials relented and _ let 
Steinmetz stay. 

Steinmetz was elated to be in Amer- 
ica. He loved it the moment he saw it. 
He and Asmussen stayed with some of 
Asmussen’s relatives in Brooklyn. Two 
weeks later he found a job. He was a 
$12.00 a week draftsman for Rudolf 
Eichemeyer, a fellow German. Stein- 
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ALTHOUGH EINSTEIN and Steinmetz rarely met, the two minds easily com- 


municated with each other ai the high levels which they were used to 


operating on. 


metz’s genius was evident only when 


the could talk. His appearance certainly 


didn’t show it, and neither did his bro- 
ken English. However, Mr. Eichemeyer 
had Steinmetz speaking in his own lan- 
guage and could see that he was a prize 
catch. Steinmetz was so happy to be a 
self-supporting immigrant after being in 
this wonderful country for only two 
weeks that he went immediately from 
Eichemeyer’s office and took out his first 
naturalization papers. 

Eichemeyer’s plant was chiefly con- 


cerned with the making of hat ma- 
chines. It was not very electrical; how- 
ever, Eichemeyer was very interested in 
the improvement of his plant through 
electrical apparatus. He could see great 
things ahead for electricity and therefore 
he put Steinmetz to the task of im- 
proving what electrical equipment he 
had. 

At this time Edison had invented the 
incandescent lamp. Now there was an 
up and coming need for better trans- 
formers and generators. The unscien- 
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Will your income and location 


allow you to live in a home 


. like this...spend your 


A Douglas engineer lives here 


leisure time like this2 


They can...if you start your 
Douglas career now! 


Douglas has many things to offer the career- 
minded engineer! 

...there’s the stimulating daily contacts with 
men who have designed and built some of the 
world’s finest aircraft and missiles! 

...there’s enough scope to the Douglas opera. 
tion so a man can select the kind of work he 
likes best! 

...there’s security in the company’s $2 Billion 
backlog of military and commercial contracts! 
...and there’s every prospect that in 10 years 
you'll be where you want to be professionally, 


DOUGLAS {© 
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graphical location to enjoy life to its full. 


and you'll fe 


Brochures and employment applications are 
available at your college placement office. 
For further information about opportunities with 
Douglas in Santa Monica, El Segundo and Long 
Beach, Calif. and Tulsa, Okla., write today to: 


DOUGLAS AIRCRAFT COMPANY, INC. 


C. C. LaVene, 3000 Ocean Park Blvd. 
Santa Monica, California 


First in Aviation 
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Oran Ritt 


Does Du Pont 
hire men who 
have definite 
military 
commitments? 


Donald G. Sutherland graduated from Virginia Polytechnic 
Institute in 1953 with an M.S. degree in chemical engineering and 
an R.O.T.C. commission. He was hired by Du Pont’s plant at 
Victoria, Texas. After two years in the service, Don returned to 
his career in engineering, and is now doing plant-assistance work 
in the technical section at Victoria. 


ES, Oran, we certainly do! We’ve employed quite a 
Y number of college graduates with definite military 
commitments, even when we knew they could work no 
more than a few weeks before reporting for duty. Take 
my own case. I was hired in November of 1953 and 
worked for only four weeks before leaving for the Army. 
Two years later I returned to Du Pont. 


You see, we’re primarily interested in men on a long- 
range basis. The fact that they’re temporarily unavail- 
able, for a good reason like military service, isn’t any bar 
to their being considered for employment. After working 
only one day, an employee is guaranteed full re-employ- 
ment rights—that’s the law. And if a man works for 
Du Pont a full year before entering the service for two or 
more years, he receives an extra two months’ salary. If he 
goes into the service for six months, he’s paid a half 
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Oran A. Ritter, Jr., expects to receive his B.S. in chemical engineer- 
ing from Louisiana State University in June 1957. He’s now editor- 
in-chief of the “‘L.S.U. Engineer,” local president of Tau Beta Pi, and 
senior member of the Honor Council of his university. Oran’s ques- 
tion is on the minds of many men planning a technical career. 


month’s salary. When he’s entitled to a vacation but 
doesn’t have time to take it before leaving, Du Pont 
gives him equivalent pay instead. 


Even if present employment is impossible, Oran, we 
definitely recommend your talking with Du Pont’s repre- 
sentatives as well as those of other companies. The very 
least you'll gain will be valuable background and some 
contacts of real benefit to you when you leave military 
service. 


WANT TO KNOW MORE about working with Du Pont? 
Send for a free copy of ‘““The Du Pont Company and the 
College Graduate,” a booklet that tells you about oppor- 
tunities for work in all departments of the Company. Write 


to the Du Pont Company, 2521 Nemours Building, Wil- 
mington, Delaware. 


REG. U. 5. PAT. OFF 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


Watch “Du Pont Theater’ on television 
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tific methods used by the researchers of 
the time to develop these things did not 
meet with the approval of Steinmetz 
and Eichemeyer. They tried to do their 
research in an orderly fashion. Stein- 
metz began to formulate certain the- 
ories, 

Eichemeyer could see the value of 
Steinmetz’s work, so he relieved him of 
his routine work and let him “play” 
around with electricity to his heart’s 
content. Eichemeyer would pat Stein- 
metz on his back for doing such _re- 
markable work. Then he would would 
pat himself on the back for recogniz- 
ing the genius in the frightened little 
immigrant. 

Steinmetz joined the American In- 
stitute of Electrical Engineers. He said 
hardly a word at all at the meetin7s 
for he was afraid his English would 
fail him. Then on January 19, 1892. 
he presented his paper on the Law of 
Hysteresis. Many of the members of 
the A.I.E.E. didn’t even understand 
it, for it was too far over their heads. 
However, they did realize its import- 
ance. Those who did understand it ap- 
plauded loudly. There, at the age of 28, 
he took his place among the top rank- 
ing electrical engineers of the time. 

Now Steinmetz really wanted to be 
all-American. America appreciated 
him. Germany had not. As he was sign- 
ing a check one day in Eichemeyer’s 
plant he looked at his name—lKarl Ru- 
dolf Steinmetz. He tore up the check 
and started over. This time he signed 
it Charles Steinmetz. But all Ameri- 
cans have a middle name. He tore the 
check up again. This time he signed it 
Charles P. Steinmetz. The P. stood 
for Proteus. Now he felt he was really 
Americanized. 

In 1892, the General Electric Com- 
pany was formed. It had $35 million 
backing and a big supply of prestige. 
This prestige included Steinmetz. When 
the company was first formed, it looked 
around for all the patents concerning 
electricity and bought them. Naturally 
it eventually came to Eichemeyer. G. E. 
bought Eichemeyer’s plant and patents. 
They were very generous. Eichemeyer 
soon found out why, for in the contract 
he signed, was a clause stating that he 
must persuade Steinmetz to work for 
the new company. This Eichemeyer did. 
It was a good chance for Steinmetz, but 
he was not happy to leave his friends. 

Steinmetz moved to Lynn, Massa- 
chusetts, where the G. E. engineering 
staff was located. His first job was to 
work on and improve G. E.’s_ trans- 
formers. G. E. did not have much busi- 
ness at this time because money was so 
tight. As a result, they laid off many 
of their employees. They considered 
Steinmetz too valuable to lose, however, 
so they kept him. He hadn’t much to 
do, so he spent his time working on 
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abstract problems. He was developing 
his theories on alternating current. 

Steinmetz went to the World’s Fair 
in Chicago for G. E. had an elaborate 
display there, and they wanted to make 
sure everything was kept in running 
order. Steinmetz was intrigued by the 
Fair. When he got back to Lynn, he 
found the engineering staff packing up 
to move to Schenectady. 

By the time the move was made to 
Schenectady, Steinmetz had finished his 
paper on alternating current. It was a 
symbolic method of calculating alternat- 
ing current. He wrote it in three parts: 
Theory, Theory and Practice, and Prac- 
tice. The manuscript constituted nearly 
a cubic foot of closely written pages! 

Steinmetz presented his paper to the 
International Electrical Congress. Most 
of the members couldn’t understand it. 
Besides, the Congress could not afford 
to present such a huge paper and it laid 
around until McGraw-Hill Company 
was persuaded to print it. Now these 
volumes are classics of electricity. 

In the meantime Steinmetz was using 
his symbolic method in his work at 
G. E. The only people who understood 
what he was doing were a few engi- 
neers intelligent enough to understand 
Steinmetz’s explanations. It really did 
not matter that he was not understood. 
G. E. was satisfied with the. results. 
That was what counted. 

Steinmetz was soon made head of the 
calculating department. This worked 
out fine until the department began to 
grow. Steinmetz was a scientist, not a 
business manager. He didn’t distribute 
the work properly. It was too much 
bother for him. Things went from bad 
to worse. The calculating department 
wasn't getting routine problems solved. 
The officials of the company did not 
quite know what to do. They couldn’t 
demote him at the risk of hurting his 
feelings. Finally they hit upon a superb 
idea. Steinmetz was made consulting en- 
gineer. He was given a good salary and 
an unlimited expense account for ap- 
paratus to do his own independent re- 
search. 

This was an ideal setup—both for 
Steinmetz and G. E. Steinmetz was 
never happier than when at work on 
some interesting problem_ he _ had 
dreamed up and G. E. was always hap- 
py to get the results of those problems. 

Steinmetz, by this time, was becoming 
a public figure. The papers loved to 
play up human interest stories and he 
was good for an almost endless amount 
of these. In the papers, Steinmetz stood 
for something “‘mysterious and amaz- 
ing.’ Of course the G. E. Publicity 
Department didn’t mind this at all. 
It was extremely helpful to sales. 

The position of consulting engineer 
gave Steinmetz the time to work as he 
pleased. Gradually, he moved his ap- 


paratus to his home. This was the most 
productive time of his life, his greatest 
achievement being his development of a 
method for dealing with alternating cur- 
rent. 

Because he was doing his work at 
home, Steinmetz began to have landlord 
trouble. They seemed to object to char- 
red ceilings and had no sympathy for 
it even in the cause of science. Conse- 
quently, Steinmetz decided to build a 
house of his own that, if necessary, 
could burn down in the cause of sci- 
ence. 

The laboratory was built first, natur- 
ally. There were two rooms above the 
lab. Steinmetz slept in one. He was 
very happy in the lab for awhile, but 
he began to get lonely, he told G. FE. 
he needed an assistant. G. E. promptly 
satisfied his request and sent Mr. Hay- 
den, a young engineer, to work with 
Steinmetz. This was a young engineer’s 
dream come true. Mr. Hayden con- 
sidered himself very lucky and it was 
not long until Hayden occupied the 
other room above the lab. 

Soon Steinmetz’s house was finished. 
It was so big, however, he refused to 
move in. It would be too lonely. Then 
Hayden got married and Steinmetz was 
again alone. He called on the Haydens 
often and then asked if they would live 
with him in his new house. They ac- 
cepted and Steinmetz had an adopted 
family. He became “Dad” to both Mr. 
and Mrs. Hayden. And soon, he had 
grandchildren. 

Shortly after Steinmetz’s acquirement 
of a family, several honors were given 
to him. He was made president of the 
A.I.E.E., Harvard made him a Master 
of Arts, and Union College of Schenec- 
tady made him a Doctor of Philosophy. 
He also began lectures at Union Col- 
lege. The students did not learn much 
math from him—he was too far over 
their heads—but no teacher ever gave 
them more inspiration. The lenient posi- 
tion with G. E. allowed him to do this 
for ten years. 

Steinmetz built a crude camp along 
the banks of the Mohawk. Many said 
the camp resembled its owner—frail 
and crooked. He damned up a_ pond 
behind the camp where he spent many 
hours drifting around in his canoe while 
his “grandchildren” splashed happily 
nearby. He would put a writing board 
across the gunwhales of the canoe, take 
along a stack of paper and a box well 
supplied with sharpened pencils and 
long thin cigars, then drifting around 
his little pond, the sun beating down 
on his back, he would work out intri- 
cate mathematical formulae. 

Steinmetz died at the age of 58. His 
body simply quit functioning. His 
death was quiet and peaceful. There 
was no sign of pain. He simply went 
to sleep and never awoke. 
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Three and one-half tons of .. . 


Bugatti 


Royale 


by Rick Van Weelden, M. E. ‘60 


For something different in the way 
of personal transportation, a $40,000 
Bugatti Royale is unequaled. This was 
the observation of John W.. Shake- 
speare, a foreign car dealer who lives in 
Centralia. He therefore decided to pur- 
chase one of these automotive behe- 
moths. The fact that there are only six 
Royales in existence failed to dull 
Shakespeare’s enthusiasm, and_ finally, 
after three years of persistant negotia- 
tion he was the new owner of a 1933 
black limousene that had belonged to 
J. Lemon Burton of London, England. 

The car was put in a 3,000 pound 
crate and shipped to Chicago, where it 
arrived about three months ago. There 
the car was uncrated and filled with 
gasoline, oil, and water. A quarter turn 
of the crankshaft started the engine, and 
the car was driven to Champaign on the 
first leg of an exhibition tour. At pres- 
ent the car is at the Hoopeston branch 
of Shakespeare Motors. The Bugatti 


Royale, or “Golden Bug’’, is one of the 
largest cars ever built. It has an overall 
length of nineteen feet. When the 
bumpers are added it will be twenty 
two feet long. The wheelbase is four- 
teen feet two inches, equal to the total 
length of many cars. From the hood 
ornament to the windshield measures 
exactly seven feet. The tires on this 
ear are 7:20 * 24 on a five foot, 
three inch tread. Naturally, a car this 
big is no lightweight: even though the 
body and many other parts of the car 
are made of aluminum, the weight still 
totals about 7,000 pounds. 

Looking under the hood at the 300 
horsepower engine we are again struck 
by the oversized dimensions of every- 
thing. It is certain that Ettore Bugatti 
seriously took the advice of the classic 
era motto: “design every part large 
enough so that it will not be strained 
in any way, then double the dimens- 
ions”. For instance, consider the engine. 


It is a straight-eight design, consisting 
in part of a 238 pound cast iron block 
that is four feet, eight inches long, hold- 
ing a 220 pound crankshaft that runs 
in nine water-cooled main bearings. Add 
on the other parts, and you have a 770 
pound engine that delivers its maximum 
power at only 1,700 revolutions per 
minute. 

If nothing else, Ettore Bugatti was 
an individualist. He knew little and 
cared less about the way other cars 
were designed and constructed. For in- 
stance, the single overhead camshaft 
activated one inlet and two exhaust 
valves per cylinder, which was contrary 
to contemporary practice. Also, Bugatti 
disliked detachable cylinder heads, so 
he designed his cylinder heads integral 
with the engine block. Many people 
felt that this was more trouble than 
it was worth, as it converted the or- 
dinarily simple job of grinding the 
valves into engine disassembly job in- 
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TWENTY-TWO FEET long, all Bugatti Royale. 
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volving removal of most of the internal 
parts, just so the valves can be removed 
from the engine.However, this fact did 
not bother Bugatti. 

Many other unique features are in 
evidence. Notice, for example, the large 
distributor which feeds two spark plugs 
per cylinder. Then take a look at the 
carburetor. It is a double barrel up- 
draft, designed, of course, by Bugatti. 
The top rod controls the air intake, 
while the other three are hand operated 
mixture controls: one for idling, and 
the other two individually controlling 
the crusing range output of each bar- 
rel. 

Internally, the design is based on the 
constant velocity principle. Most. car- 
buretors mix the gasoline with the air 
first, and then regulate the volume with 
a butterfly valve. The constant velocity 
carburetor, however, regulates the re- 
spective volumes of gasoline before they 
reach the venturi, thus maintaining a 
constant velocity of air through it. Pro- 
ponents of this system claim that it re- 
sults in more efficient mixing of the gas- 
oline and air over a wider volumetric 
deliverance range. 

The carburetor is fed from a di- 
vided gasoline tank that holds 36 gal- 
lons in the main section, plus six gal- 
lons in reserve. With a full tank, there- 
fore, it could travel over 590 miles, 
as the car averages fourteen miles per 
gallon in town, and slightly better on 
the highway. This is somewhat amaz- 
ing, considering the car’s size and 
weight. 

The engine is lubricated by five gal- 
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W OF THE BUGATTI Royale 


as a hapless pedestrian might 


lons of oil, as compared to five quarts 
average, using the dry sump system. 
With this system the oil does not stay 
in the oil pan underneath the engine, 
but is pumped out to a separate oil 
tank, and from there back to the en- 
gine. The cooling system holds fifteen 
gallons of water, which is circulated by 
a hefty centrifugal pump. Incidentally, 


in the Royale. 


DASHBOARD SHOWS MANY complex gadgets including stopwatch found 


the packing in this pump is the only 
thing on the car that has to be replaced. 
Aside from that, and a case of unbal- 
anced front wheels, the car is in good 
running order. 

The power transmission system is 
quite different from what we are used 
to. On our cars, the engine, flywheel, 
clutch, and transmission are all to- 
gether. Not so in the Golden Bug. In 
this car, the engine is by itself. A short 
shaft runs from it to the light flywheel 
and the clutch, encased in alumnium 
under the front seat. From there an- 
other shaft goes back to the transmis- 
sion and differential at the rear of the 
Cate 


The 


transmission is  nonsynchro- 


“meshed, and in combination with the 


differential gives the following overall 
fatios:- 7.5:1 (first), -3.6:1 (direct); 
2.66:1 (overdrive), and 10:1 (te 
verse). Direct drive is used for most 
driving. Due to the tremendous amount 
of torque available, low gear is used 
only for starting on a steep upgrade, 
and other similar situations. Overdrive, 
on the other hand, is used only above 
60 miles per hour. 

This arrangement allows one to slow 
down to a dead-smooth three miles per 
hour if desired. If the transmission is 
put in overdrive, and the engine speed 
brought up to 1,000 revolutions per 
minute, usually considered just a fast 
idle, the car will be going 72 miles per 
hour. Top speed of the car is about 125 
miles per hour. 

Still other features of the car in- 
clude the frame, which is made of 
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I-beam girders that are ten inches high 
at the center of the car. Another point 
is the design of the brakes. They are 
eighteen inches in diameter by three and 
three-quarter inches wide. Like all but 
the last Bugatti brakes, they were cable- 
operated affairs requiring a lot of pedal 
pressure for activation. However, any- 
one strong enough to operate the brakes 
can be sure that the car will always 
stop, for the brakes are virtually fade- 
proof. 

The body of this particular Royale 
was built by Park Ward of England. 
It was the only limousine body that was 
put on a Royale chassis. The interior 
boasts several interesting appointment). 
For example, there is a telephone be- 
tween the chauffeur’s seat and the rear 
compartment. Also, there is a radio in- 
stalled in the right rear armrest. Up 
front, the steering wheel has a combina- 
tion clock and stop-watch in its center, 
and a horn button under the rim at the 
intersection of each spoke. 

The Royale chassis sold for $30,000 
in 1933 money, with the body costing 
another ten thousand or so. Included 
in the price was a lifetime service and 
overhaul guarantee, and a gift of a 
hood ornament in the shape of a white 
elephant. 


lee 


Ettore Bugatti, or Patron” as 


he was called, was an intense Italian 
who spent most of his life in France. 


He was by nature artistic, tempera- 
mental, and, as we have seen, highly 
individualistic. He lived on his own 
medieval manor near Molsheim which 
raised or made almost everything it 
needed. His factory, along with his 
vineyards, stables, art and coach muse- 
ums, farmland, hotel, racetrack, and 
other necessities of life was right on the 
premises. His life span lasted from 1882 
to 1947. 

Bugatti’s total output was about 
9,509 cars of some 70-odd different de- 
signs. Although he built cars from 1909 
to 1939, he was at his best from the 
mid-twenties on. He was primarily a 
builder of sport and racing cars, and 
he achieved his greatest glory in the two 
years of 1926 and 1927, when his cars 
sped to victory 1045 times. 

One evening at dinner an English- 
woman was seated next to Bugatti. 
She happened to remark, “Of course, 
M. Bugatti, everyone knows you make 
the best racing cars and the best road 
cars in the world; but for a town car- 
riage of genuine elegance, one must still 
co to Rolls-Royce.” 

The next morning found Bugatti at 
the drafting tables creating “La Roy- 
ale,’ which he was determined to have 
known as the biggest, most luxurious, 
most elegant car in the world, regard- 
less of cost. The first one was built 
that year, but was_ subsequently 


wrecked. The other six were built be- 
tween then and 1933. If nothing else, 
though, these cars demonstrate one 
thing: never underestimate the power of 
a woman. 

(We are very grateful to Mr. Loyd 
Barton and Mr. Frank Cipelle, mana- 
gers of the Hloopeston and Champaign 
branches of Shakespeare Motors, re- 
spectively, for assisting us in obtaining 
pictures of and information about the 
car.) 


More Zuider Zee Reclaimed 

In their constant struggle against the 
North Sea for more land, the Dutch 
scored another victory in September 
when 200 more square miles of the 
Zuider Zee were blocked off. In time, 
1,000 new farms will rise in the re- 
claimed area, Engineering News-Record 
says. Reclaimed land from the Zuider 
Zee represents about one-eighth of the 
total Netherlands. 


More Suburbia, More Roads 


Suburban growth will require con- 
struction of 10,000 miles of new roads 
during the next 20 years, reports Con- 
struction Methods and Equipment. To 
serve expanding residential areas, the 
yearly needs will average approximate- 
ly 374 miles of local streets and 125 
miles of arterial trafic ways that con- 
nect with major highways. 


STEAM 
AND THE WORLD'S 
LARGEST BAKERY 


This new boiler plant at Nabisco’s huge 
Chicago bakery was planned to provide, 
efficiently and economically, the steam 
that the bakery must have on tap at all 
times for heat, hot water and various 
processing operations. 

Because the reliability, efficiency and 
economy of its steam source are so vital 
to this world-famous company, they 
selected B&W boilers. 

Think a moment of most companies’ 
use of steam—and its cost. Take a fast 
turn around a boiler plant. Spend a 
little time chatting—perhaps quite prof- 


itably—with engineers. Get the facts on. 


a company’s invested steam dollars in 
relation to the return they’re getting. If 
the facts add up to problems, B&W en- 
gineers can and will help industrial com- 
panies and their consulting engineers 
solve these problems. 

When a B&W boiler is chosen, long- 
range performance is assured. And isn’t 
that what the buyer really wants? Not the 
boiler but its end product, the steam, 
and the assurance of an efficient, de- 
pendable, economical steam source. The 
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service records of thousands of B&W 
boilers, in thousands of large, small and 
medium sized industrial and _ utility 
plants, supply that assurance. 

The Babcock & Wilcox Company, 
Boiler Division, 161 East 42nd Street, 
New York 17, N. Y. 


BOILER 
DIVISION 


N-213 
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Refining meta/s to perfection 


fe ROSBEEMUIN PUR iihy 


ENG/NEERS AT WESTINGHOUSE FACE CREATIVE 
CHALLENGES LIKE THIS EVERY DAY 


Preparing superpure titanium and other hard-to- 
get metals was a tough problem, but Westinghouse 
scientists solved it. Their method, called cage- 
zone refining, uses an unusual method to melt a 
bar of metal while the metal acts as its own cruci- 
ble, preventing contamination by a container. 

Westinghouse offers you the opportunity to 
work on similar stimulating, challenging projects. 
Investigate career opportunities at Westinghouse, 
where the big expansion program means real 
chance for growth and progress for Electrical, 
Mechanical, Chemical or Industrial Engineers, 
Physicists, Mathematicians and Metallurgists. 

In this one diversified company, you can do the 
kind of work you prefer . .. in the field of your 
choice—radar, decision devices, automation, elec- 
tronics or nuclear energy. There’s plenty of room 
at Westinghouse to move around—and up! 

Million-dollar Educational Center offers a com- 
plete training program, and Master’s and Ph.D. 
degrees can be earned at company cost at 22 
colleges and universities. 

Have your placement officer make a date for 
you now with the Westinghouse Interviewer, 
who will be on campus soon. Meanwhile, write 
for Finding Your Place in Industry, and 
Continued Education in Westinghouse. 


Write: Mr. C. W. Mills, Regional Educational 
Co-ordinator, Westinghouse Electric Corpora- 
tion, Merchandise Mart Plaza, Chicago 90, III. 


Westi nghouse 


THE TECHNOGRAPH 


THE HORIZONS ARE UNLIMITED 


for college graduates 
at UNION CARBIDE 


ALLOYS AND METALS 
Electro Metallurgical Con:pany 
Haynes Stellite Company 


CARBON PRODUCTS 
National Carbon Company 


CHEMICALS 
Carbide and Carbon Chemicals Com pany 


INDUSTRIAL GASES 
Linde Air Products Company 


NUCLEAR ENERGY 
Union Carbide Nuclear Company 


PLASTICS 
Bakelite Company 


SILICONES 
Silicones Division 


Union Carbide offers to college graduates 


opportunities in some of the most rapidly expanding 
fields in industry. In all these fields the Divisions 

of Union Carbide need engineers, chemists, physicists, 
and business and liberal arts graduates. 

For more information write 

Co-ordinator of College Recruiting. 


UNION CARBIDE 
AND =e ON  GORPORATION 
30 East 42nd St. Mis New York 17, N. Y. 
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VTOL Aircraft 


by Fred Breuer, Aero E. ‘57 


Summary 

This report has been prepared to in- 
vestigate the WLOL aircraft and the 
present status of its development. 

The primary problem is the provision 
of sufficient vertical thrust. Several 
methods of providing this thrust are un- 
der test and include propeller-flap con- 
figurations, propeller-tilt wing combina- 
tions, and turbojet installations. 

Once satisfactory thrust is established, 
stability and control must be provided. 
This requirement poses a new problem 
since conventional aerodynamic control 
surfaces are inoperative at the reduced 
air speeds associated with VIOL. A 
partial solution has been obtained by us- 
ing differential flap deflection and pro- 
peller pitch. Additional control effects 
are needed and, at present, jet reaction 
at the tail seems to be a promising an- 
swer to the problem. 

In sufficient tests have been per- 
formed on which to base performance 
and range characteristics, but all sources 
seem to agree that VTOL airplanes 
can be built at the present state-of-the- 
art with a useful degree of performance. 


Introduction 


The concept of vertical take off and 
landing frees the airplane from the re- 
quirements of runways and will make 
every sizable clearing a potential operat- 
ing point. In addition, a plane equipped 
for VTOL can as easily be adapted to 
shipboard use—both military and com- 
mercial. 

Many problems present themselves as 
VTOL is considered, among them the 
provision of sufficient thrust, the direc- 
tion of this thrust along a verticle axis, 
and the stabilization and control of the 
plane in hovering and transition flight. 


Lift Systems 


All that is required to produce 
VTOL is to impart a sufficient down- 
ward acceleration to a sufficient mass of 
air. 

A sufficient downward acceleration 
requires providing thrust slightly ex- 
ceeding the weight of the aircraft. A 
thrust/weight ratio of 1.03 has been 
established as satisfactory. 

Several means have been proposed to 
provide this thrust. The most efficient 


static thrust producer is the helicopter. 


rotor, but this aircraft will not be in- 
cluded in this study. The other lift 
systems, in order of their efficiency, are 
propellers (with and without shrouds), 
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ducted fan engines and turbojets. 

The propeller, without shrouds, can 
be used as a vertical lift device either 
with flap configurations or with tilt 
wing designs. 

The propeller and flap combination 
uses a turbine or piston driven propeller 
with a flap system comprising 30 to 60 


per cent of the wing chord, see Figure . 


1. This combination gives a resultant 
force rotated up to 70° from the hori- 
zontal. This 70° rotation of the thrust 
vector is achieved with only a 10 per 
cent loss of thrust. A full 90 per cent 
rotation of the force is not necessary, 
since the 70° turning is sufficient when 
combined with a 20° nose-up attitude 
of the plane. The biggest disadvantage 
of the propeller-flap combination is the 
downward pitching moment caused by 
the extreme flap deflection. This has 
been overcome by lowering the thrust 
axis so that the rotated thrust vector 
passes through the airplane center of 
gravity. Another suggestion for over- 
coming the downward pitching moment 
is the addition of a large leading edge 
slat, which provides a _ counteract- 
ing pitching moment. 

Take off is effected with full flap de- 
flection and after altitude is gained, the 
transition to forward flight is achieved 
by slowly retracting the flaps until the 


ROTATION 
ANO APPROACH 


wing carries the plane in normal flight. 
The reverse of this is used in making an 
approach and vertical landing. 

In the propeller-tilt wing arrange- 
ment there is no problem in rotating 
the thrust axis to a vertical position. 
The tilt wing design gives desirable ho- 
vering performance with a low vibration 
level. In addition, it possesses superior 
flight, stability and control character- 
istics. These arise since the tilt wing is 
a conventional airfoil without the ad- 
verse effects of any oversize flaps. 

The addition of a shroud adds 25 per 
cent to the static thrust of a fixed dia- 
meter propeller with a fixed power in- 
put. Therefore, high static thrust is ob- 
tained with low fuel consuption. 

As a result, the ducted propeller has 
béen proposed for VI'OL by Bell Air- 
craft Corporation. Their proposal uses 
wing tip mounted power plants with 
provision for 100° rotation of the thrust 
axis. With this plan, the wing would re- 
main in its normal attitude through all 
stages of flight. For take off the shrouds 
are rotated 90° into a vertical position. 
Then as altitude is gained, the engines 
would be rotated slowly forward, the 
horizontal component of the propellers 
providing the forward thrust. The ex- 
treme 100° position would be used to 
decelerate the plane and unload _ the 
wing prior to vertical decent. 

In all the proposed propeller VTOL 
designs, interconnecting shafting is 
planned between the engines so_ that 
failure of any one engine would not 
cause unbalanced forces. 

Bell Aircraft Corp. has begun tests 
with a modified light plane with two 
Fairchild J44 jet engines, one mounted 
under each wing, with provision for ro- 


LEVEL DECELERATION 


ACCELERATION TO LEVEL FLIGHT 


VERTICAL 
RISE 


VERTICAL 
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FIG. 3. VERTICAL TAKE-OFF and landing (rotated ducted propellers). (Charts 
from Aero Engineering Review and Aero Digest) 
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tating the engines. Ground effects were 
expected from the concentrated jet blast 
but it was found the exhaust spread out 
thinly over the ground and offered no 
problems other than extreme heating of 
the take off spot. The plane, however, 
was influenced by engine gyroscopic ef- 
fects. After altitude was gained, the 
transition to forward flight was made by 
nosing the plane down slightly to gain 
forward speed and then slowly rotating 
the engines to a horizontal position. The 
turbojet was found to have excessive 
fuel consumption when hovering. This 
was expected since the turbojet is known 
to be an inefficient producer of static 
thrust. 


Rolls Royce has _ performed jet 
VTOL tests in their flying thrust 
measuring rig aptly termed the “flying 
bedstead.”’ Two Nene jet engines were 
used. One discharged through a center 
hole while the other discharged through 
two holes, one on either side of the cen- 
ter hole, thus minimizing the dangers 
associated with an engine failure. Gyro- 
scopic effects were cancelled by rotating 
the engines in opposite directions. The 
engines were mounted horizontally with 
the jet blasts directed downward, al- 
though vertical turbojets are planned. 
Forward motion was given by increasing 
the rear nozzle opening, thus causing 
a slight nose-down attitude. The results 
gained from the ‘Flying Bedstead” 
prompted Rolls Royce to suggest auxili- 
ary turbojets or rockets located in the 
fuselage for VTOL abilities and ortho- 
dox engine wing configurations for level 
flight. The weight of the auxiliary en- 
gines is estimated by Rolls Royce to be 
less than the extra weight involved in 
designing a wing and undercarriage for 
VTOL. 

A radically different design has re- 
sulted from a joint French-German ef- 
fort and is called the coleopter. 

Their plan proposes an annular wing 
configuration with power provided by 
a turbojet or turboprop engine with the 
possibility of additional ramjet thrust, 
see Figure 2. The annular wing increas- 
es the power plant efficiency by the duct- 
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ed fan principle, since it acts as a throat 
around the center part of the plane. A 
feature of this design is the structural 
rigidity offered by the annular wing. 
This increased rigidity is accomplished 
with an actual saving in weight over 
that of a conventional VTOL aircraft. 
The annular wing has no wing tip flow 
with the result that induced drag is one- 
half that of an elliptical wing with the 
same aspect ratio and lift coefficient. A 
model of the coleopter has been tested 
and, from the results, predictions were 
made that the coleopter can attain a 


vertical Mach number of | and a level 
flight Mach number of 2. 


Stability and Control 


New problems are being experienced 
in maintaining stable, controlled flight 
with VIOL aircraft. Most of them 
stem from the fact that the aerodynamic 
surfaces of the plane are moving so 
slowly during take off and_ hovering 
that they are virtually ineffective. 
Therefore, other means of control must 
be devised. 

In the case of the propeller flap con- 
figuration, roll control was effected by 
differential propeller pitch in hovering 
and by differential flap deflection in 
transition. Yaw control was achieved by 
use of the flaps during hovering and 
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with propeller pitch during transition. 
It was found that this control reversal 
introduced no real problem as it was a 
gradual change. The most serious prob- 
lem faced in transition flight was the 
nose-up moment resulting from the low 
thrust axis. As previously stated, the 
thrust axis had to be lowered to prevent 
nose-down moment at take off. The 
problem was even more serious since 
the elevators were not yet effective due 
to the slow air speed. 


The most promising relief of this con- 
diton has been the proposal to use jet 
reaction at the tail. This could be pro- 
vided by bleeding air from the turbo- 
prop engine and piping it to the tail or 
by using individual small turbojets 
mounted at the tail. 


Another trouble spot with the pro- 
peller-flap combination is the severe up- 
wash at the tail resulting from ground 
effects on the deflected slipstream. Most 
of this effect can be corrected by in- 
corporating a slight negative incidence 
into the tail surfaces. 


The propeller-tilt wing combination 
used differential propeller pitch for roll 
control in take off. Little trouble was 
encountered with yaw in take off since 
the tilt wing design has no deflected slip- 
stream to create yawing forces. In tran- 
sition, both differential propeller pitch 
and normal wing control surfaces were 
used to correct for roll and yaw. 


Bell found that their jet VTOL test 
craft was neutral during hovering but 
that control was hampered because of 
engine gyroscopic effects. Because of 
this, transition was begun by nosing 
down the entire plane a few degrees 
rather than by rotating the engines. En- 
gine rotation was then undertaken after 
the regular airfoils became effective. 
Further control is needed in transition 
and possibly can be obtained by jet re- 
action at the tail. This jet will likely 
bled from lifting jets and piped to vari- 
able deflecting nozzles located on the 
tails 

(Continued on Page 52) 
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... the nation’s sixth largest 


The Gas industry—the sixth largest in the nation 
—has a total investment of over $15 billion. Last 
year the industry set a new all-time record in 
number of customers, volume of gas sold, and 
dollar revenue. In fact, Gas contributed 25% of 
the total energy needs of the nation as compared 
with 11.3% in 1940. The Gas industry is a major 
force in the growth development and economic 
health of this country. 


There are many opportunities for you in the Gas 
industry. The industry needs engineers, and does 
not overhire. You won’t be regimented. There’s 
always room for advancement. With utility com- 
panies and with manufacturers of Gas equipment, 
there’s a future for you as an engineer. Call your 
nearest Gas Utility. They’ll be glad to talk with 
you about your opportunity in the Gas industry. 
American Gas Association. 


Charles C. Ingram, Jr. became Vice President of 


Oklahoma Natural Gas Company in less than 15 years 


Cuar_es C. INGRAM, JR. 
B.S. in Petroleum Engineering, 1940 
University of Oklahoma 


Charles Ingram has been Vice Presi- 
dent of the Land and Geological De- 
partment of Oklahoma Natural Gas 
Company since June of 1955. Mr. 
Ingram joined the company immedi- 
ately after his graduation from Okla- 


After 6 years with 


homa, and was soon called into service. 
Following his discharge, 5 years later, 
he rejoined the Engineering Depart- 
ment in Tulsa. He was quickly pro- 
moted to Assistant Chief Engineer 
and then took over the position of 
Superintendent of Gas Purchase and 
Reserves, and by 1954 was District 
Superintendent of the Oklahoma City 
district. 


Lone Star Gas, Bill Collins 


took over a new job in a new field for the company 


Witiram A, CoL.ins, JR 
B.S. in Mechanical Engineering, 1947 
A &F M College of Texas 


Bill Collins is employed by the Lone 
star Gas Company in Dallas as Co- 
yrdinator of Air Conditioning and 
Jtilization. Bill operates over 400 
quare miles in North Texas and 
Southern Oklahoma. Since joining Lone 


Star, Bill has worked primarily in the 
design, sales and installation of air 
conditioning equipment, with some 
time devoted to industrial gas appli- 
cations. When it was found that a 
large scale air conditioning program 
requires close attention to design and 
installation as well as sales and service 
policies, a special department was or- 
ganized in 1955. Bill was put in charge. 
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Physics & Chemistry Majors: 


APL announces 


openings for young | 


men of exceptional 
talent 


The Applied Physics Laboratory (APL) of The 
Johns Hopkins University, one of the country’s 
leading R & D organizations, offers a unique 
opportunity for young men of exceptional talent 
because it is directed solely by technical men and 
scientists, and it has a single objective: technical 
progress. 


Because of its predominantly professional na- 
ture, and the high calibre of its staff members, 
APL has been able to consistently maintain its 
reputation as an R & D pioneer. APL developed 
the first proximity fuze, the first supersonic ramjet 
engine, and the Navy’s Bumblebee family of 
missiles, which includes TERRIER, TALOS and 
TARTAR. 


Location & Facilities 


The APL laboratories, covering over 350,000 
square feet, are located in rolling countryside mid- 
way between Washington, D. C. and Baltimore, 
and in Silver Spring, Md. The facilities of APL 
combined with those of its 21 associate and sub- 
contractors and Government test stations provide 
exceptional opportunities for its staff members to 
develop and extend their capabilities. 


A strong program of financial assistance for 
graduate study is offered. Salaries at APL com- 
pare favorably with those of industrial R & D 
organizations. Young men of talent and higher- 
than-average grades are invited to inquire about 
staff opportunities. All inquiries will be answered 
in detail. Contact your Placement Officer or write: 


PROFESSIONAL STAFF APPOINTMENTS 


The Johns Hopkins University 
Applied iF hysies Laboratory 


8621 GEORGIA AVENUE, SILVER SPRING, MD. 


(Continued from Page 49) 


Performance and Range 


Few actual quantities are available 
for performance and range character- 
istics since VIOL aircraft are still in 
the test model stage. However, sufficient 
information has been gathered from 
the tests to predict these values (with 
some degree of accuracy) for a hypo- 
thetical VTOL transport airplane. 
Mostof the projected estimates center 
on a propeller VTOL aircraft with a 
gross weight of 40,000 to 60,000 lbs. 
and a payload of 5,000 to 19,000 Ibs. 
Maximum . speed expectations average 
about 450 mph with a cruise capability 
of 300 to 350 mph. Ranges for this hy- 


‘spathetical design are expected to go as 


high as 1,800 miles with a minimum of 
time spent in hovering. These perform- 
ance values were quoted on a basis of 
an altitude in the 20,000 to 40,000 ft. 
range. No predictions were found for 
performance characteristics of a jet 


VTOL aircraft. 


Conclusion 


This study has pointed out in a broad 
and general manner the progress that 
has been made to date with VIOL 
airplanes. Test models utilizing all the 
various lift systems have been flown 
with varying degrees of success. More 
work has been done with the propeller 
as a lifting device than with the turbo- 
jet since the former provides more static 
thrust than does the turbojet. 

In all cases, the main problem en- 
countered was that of stability and con- 
trol during take off, hovering and tran- 
sition. Additional experimental work is 
being conducted to learn more about 
these conditions so that design modifica- 
tions can overcome and control their 
effects. 

All sources of information were in 
agreement on one point—VTOL air- 
planes can be built at the present state- 
of-the-art with a useful degree of per- 
formance. 
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Campus Personalities . 


DR. E. C. JORDAN 


by Don Snedeker, E. E. ‘58 


We often hear the rumor that the Col- 
lege of Engineering at the University 
may switch to a five-year program for 
engineering students. This month we 
interviewed Prof. E. C. Jordan, head of 
the Electrical Engineering Department, 
to obtain his opinions concerning the pos- 
sibility. In view of the fact that he was 
on the faculty at Ohio State Univer- 
sity when that school switched to the 
five-year program in engineering, we be- 
lieved that his thoughts on the matter 
might hold considerable interest. Also we 
had in mind to make the engineering stu- 
dent better acquainted with one of the 
key members of our faculty. 


Prof. Jordan indicated that there was 
not much chance of the College of Engi- 
neering going over to five years of study 
for the bachelor’s degree, at least in the 
near future. He said that the pressures 
for such a change are great, however. 
Each year there are many new advances 
in the field of science, and each new ad- 
vance in turn gives the engineering stu- 
dent something new to study. This in- 
creasing study load would point toward 
adding an additional year to the engi- 
neering program. 


At the same time, there is an in- 
creasing desire to make engineering more 
of a profession, rather than a mere tech- 
nical training. This trend in engineer- 
ing education calls for more courses in 
the so-called “humanities.” Prof. Jor- 
dan points out that we do have certain 
requirements in this field which have to 
be met before graduation, and that every 
curriculum has non-technical electives 
which the engineering student may use 
in the liberal arts field. It is up to the 
student to make the most intelligent use 
of these electives. 

The factors favoring the retention of 
a four year program appear to be time 
and money. It is often difficult enough 
for the engineering student to secure the 
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necessary finances for even four years of 
college. We can easily see what an addi- 
tional year would mean along these 
lines. Joining in very closely with this 
factor is the element of time. Many stu- 
dents are married after several years of 
college and many more still have sev- 
eral years of service to look forward to. 
An extra year of college for the bache- 
lors degree in science might detour 
some of these individuals into another 
field at a time when we need so many 
engineers. 

In conclusion, Prof. Jordan said he 
believes that four years is sufficient time 
to study for a bachelor’s degree. The 
fifth year of study should be restricted 
to those students most capable of ad- 
vanced work, and with this additional 


year they should be eligible for the 
master’s degree. 

Many of Prof. Jordan’s thoughts are 
probably influenced by his “experiences 
at Ohio State University. At OSU, he 
taught for four years, from 1941 to 
1945, first as an instructor and then 
as an assistant professor? While he was 
teaching there, OSU~ ‘Switched over to 
a five year engineering ‘program. Prof. 
Jordan served of® the committee whose 
responsibility was to replan the program 
of studies over the span of five years. 
Since that time he has had many oppor- 
tunities to talk with individuals who 


were affected by this change. 


Edward C. Jordan was born on the 
last day of the year, Dec. 31, 1910. His 
place of birth was Edmonton, Alberta, 
Canada, which he points out is the new 
oil capital of North America. 

He received his secondary training in 
Edmonton, finishing up at Victoria 
High School. From there, he continued 
on to the University of Alberta where 
he earned his bachelor’s and master’s 
degrees in Electrical Engineering. While 
at the University of Alberta, he worked 
as an engineer at the University radio 
station which was formed in 1928. 
Radio communication was still in its 
infancy in those days and Jordan de- 
veloped an intense interest in the propa- 
gation of radio waves which showed up 
a few years later. 


Upon graduation from the University 
of Alberta in 1935, he went to work 
for International Nickel in Ontario, 
producers of 90% of the world’s supply 
of nickel. Several years here and Prof. 
Jordan came to the turning point in his 
life when he decided to continue ad- 


DR. E. C. JORDAN directs the activities of the Electrical Engineering Depart- 
ment from his desk in 156 E. E. Building. 
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vanced study in communications and 
radio engineering. With this purpose in 
mind, he entered OSU in 1937 and did 
his doctorate research in the field of 
electromagnetic radiation. Using accous- 
tic models of radio antennas he radiated 
sound waves and measured their inten- 
sity with a microphone. From the anal- 
ogy of sound waves to electromagnetic 
radiation he was able to apply his re- 
sults to radio antennas. Prof. Jordan 
was the third person to complete his doc- 
torate in Electrical Engineering at 
OSU: 

Upon completing his advanced study, 
he decided to try teaching as a career. 
This is one decision he says he has 
never regretted. Although the monetary 
rewards may be less than in industry, 
there is great satisfaction in being able 
to help engineering students develop to 
the full extent of their capabilities. Em- 
barking on his teaching career, Dr. Jor- 
dan went to Massachusetts for one year 
to teach at Worcester Polytechnic In- 
stitute. From there he returned to OSU 
where he taught for four years. While 
at OSU he also served as consultant 
for the radio antenna laboratory. 

In 1945, Dr. Jordan left OS Uta 
accept the position of associate profes- 
sor at UI, and has been here ever 
since. He confesses to enjoying his in- 
structing period here very much, espe- 
cially since he was able to continue his 
research in radio antennas. During the 
war he had worked on aircraft antenna 
design and at the UI he continued in 
the field of directional radio antennas. 
This was climaxed in 1954 by his ap- 
pointment to his present job, head of 
the Electrical Engineering Department. 

Aside from his work, Dr. Jordan 
tells us he keeps in shape by playing 
handball as often as possible, and occa- 
sionally he tries to get a game of golf 
into his busy schedule. He is a member 
of the American Institute of Electrical 
Engineers, fellow of the Institute of 
Radio Engineers, member of the Amer- 
ican Society for Engineering Education, 
member of Eta Kappa Nu, Tau Beta 
Pi and others too numerous to men- 
tion. 

At present, Dr. Jordan is National 
Chairman of Commission 6B on the 
United States of America Committee 
of the International Radio Union. This 
radio union meets every two years to 
discuss international problems concern- 
ing radio transmission. In this capacity, 
Prof. Jordan traveled to Zurich, Swit- 
zerland in 1950 and to The Hague, 
Holland, in 1954. 

By the end of the interview, Prof. 
Jordan was again speaking of the many 
rewards in the field of teaching and the 
ever-increasing need for more teachers, 
especially in the field of science. It is 
certainly something to think about when 
we consider the case in point, Prof. Ed- 


ward C. Jordan. 
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Graduate engineers move up at Wagner. 


The Wagner Electric Corporation, St. Louis’ largest manufacturer of 
products for the rapidly advancing Electrical and Automotive indus- 
tries, is engineering-minded. Since 1891, when the company was 
established by two enterprising engineers, engineering has been the 
backbone of its development. 


Many of the top executive and the key management positions are 
occupied by men who began their careers with the company immedi- 
ately following graduation from engineering colleges. Our President 
is a graduate of Pennsylvania State University; Vice President in 
charge of Engineering, Manufacturing and Industrial Relations— 
Ohio State University; Vice President in charge of Sales and Service— 
University of Illinois; Controller—Washington University; Executive 
Engineer—Purdue University; Electrical Sales Manager—University 
of Illinois. The men shown in the photograph above are typical of the 
many engineering graduates who occupy key positions at Wagner. 
At Wagner, the engineer receives outstanding training in the area of 
his own special interest and ability—whether product engineering, 
manufacturing, or sales. 


To see how you fit in the Wagner picture—sign up with your college 
placement officer, or write to the Wagner Industrial Relations Divi- 


sion today. 


Wagner Electric Corporation 


ST. LOUIS 14, MO. 
ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS, AIR AND HYDRAULIC 
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These men all started with Wagner as graduate engineers. They are: 
1. Joe Hepp, Manager, Patent, Metallurgical & Chemical Division, Mis- 
souri School of Mines & Metallurgy, 1948. 2. Charles Herron, Foreman, 
Motor Manufacturing Division, University of Cincinnati, 1953. 3. Jack 
Dudley, Chief Inspector, lowa State College, 1951. 4. Carl Widell, Direc- 
tor of Research & Development, Purdue University, 1940. 5. Hollis Sisk, 
Motor Development Supervisor, lowa State College, 1947. 6. Carl Ander- 
son, Assistant Sales Manager, University of Missouri, 1941. 


OY, 


DEATH OF AN 
ENGINEER (?) 


by Dan Cohen, Journ. ‘58 


The following story 1s perhaps a first 
for Technograph, a piece of fiction. It’s 
not science fiction, it’s more of a fantasy, 
dealing with an engineering student, It 
was written by a non-engineering student 
especially for Technograph readers. Any 
resemblance to persons living or dead is 
definitely coincidental. 


Whatever you thought of Oliver, and 
most people didn’t think much of him 
at all, you had to admit he was per- 
sistent. He could be accurately called 
stupid, clumsy, mean, square and a 
great many other things but his over- 
shadowing trait was his persistence. 


For years all of Oliver’s energies had 
been directed toward one goal—avoid- 
ing work, or more particularly, avoid- 
ing work in his father’s taffy factory. 
The old man treasured the idea that 
some day his son would “get in there 
and pull for old Hamilton taffy,” as 
he put it. But the mere thought of such 
made Oliver violently sick. 

When, shortly after Oliver’s high 
school graduation, his father first men- 
tioned the idea of work in the taffy 
factory, Oliver screamed and shouted 
that he was being robbed of the chance 
for a college education. 

Oliver’s father was somewhat. sur- 
prised at his son’s desire for higher 
learning. He remembered the long im- 
passioned speeches against compulsory 
education. He also recalled that the 
high school principal had claimed that 
Oliver’s diploma was the result of a 
clerical error. 

But he was not one to stand in the 
way of his son’s apparent desire for 
greater intellectual pursuits, so he sent 
Oliver to college. And Oliver flunked 
out. So he changed schools, and flunked 
out again. This time he changed cur- 
riculums, and still he flunked out. So 
he changed schools again, and of course 
flunked out again. 

And so it went year after year, from 
school to school, from curriculum to 
curriculum, Oliver just couldn’t seem 
to make the grade. Finally he reached 
the end of the line; he was 31 years old, 
had been in college for 11 years and was 
still a first semester sophomore. By this 
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time his father had become finally and ~ 
fully fed up with the situation. 

Oliver was sternly warned that if 
he did not become a second semester 
sophomore this time it was the taffy 
factory or skid row for him. 

At the moment Oliver was enrolled 
as an engineering student in a large 
Midwestern university. This was not 
because he liked engineering, or liked 
large Midwestern universities for that 
matter, it was merely because he had 
exhausted all other possibilities. : 

With less than a month left in the 
semester Oliver began to realize that 
things were going to be no better this 
time than they had been before, and the 
stomach wrenching spectacle of the taf- 
fy factory darkened his horizons. 

Now completely desperate, Oliver 
turned to desperate 
hatched plots to bribe, intimidate, or if 
necessary assassinate his professors, but 
his success was only moderate. He in- 
vented hundreds of ingenious ponies 
which could fool the most eagle-eyed 
observer, only to find that they were 
all too small to contain all the things 
he didn’t know about engineering. He 
made an unsuccessful attempt to have 
plastic surgery done on a particularly 
brilliant classmate of his so that he 
would have someone to take tests’ for 
him. 

One day he snuck into his room, his 
arms full of stolen exams, only to find 
out that even if he knew the questions 
he still didn’t know the answers. And 
above and beyond all this activity, 
Oliver even tried studying, but the stuff 
just wouldn’t stick. 

By this time most ordinary persons 
would have decided that things were 
hopeless and would have swallowed a 
mouthful of broken glass to end it all. 
But in this respect Oliver was no or- 
dinary person. 

With all other possibilities exhausted, 
Oliver turned to magic. He haunted 
dark corners of old bookshops poring 
over yellowed copies of occult books. 
He visited gypsy fortune tellers, Hindu 
swamis and stage magicians. He sent 


measures. He 


away for pamphlets on the secret power 
of the ancients that he found advertised 
in the back of cheap magazines. 


From biological supply houses, epi- 
curian restaurants and junk yards he 
collected a sickening variety of animal, 
vegetable and mineral things to be used 
in the making of potions and the cast- 
ing of spells. His room began to look 
like a place where the stage props for 
Macbeth are kept, and it began to 
smell like ... . well, it began to smell. 

People began to think Oliver was 
crazy, and you could hardly blame 
them. Sometimes Oliver would go to 
class wearing a dried toad on a string 
around his neck, or sometimes he would 
sit in the back of a lecture sticking pins 
in a dummy dressed up to look like his 
instructor. Or there was the time he 
ran around the physics lab waving a 
branch of wolfbane and shouting a 
series of unintelligible words. 

But even all these Herculean efforts 
were doomed to failure. Oliver tried 
and tried but nothing worked, and then 
one night about two weeks before 
firvalciueaure 

Oliver had just finished reading a 
mildewed old text about summoning up 
demons from the underworld. The cor- 
rect figures had been drawn on_ the 
floor and the correct powder had been 
mixed. He said the correct words, tossed 
the powder into the figure and Poof! 

It wasn’t at all the way Oliver had 
expected it. No cloud of smoke, no sul- 
phur and brimstone smell, no flames. 
‘And the demon was most undemonlike. 
He looked almost human aside from his 
horns, fangs, pointed ears and three foot 
tail. Not only human but very con- 
tinental to boot. He wore neatly pressed 
grey flannels, a natty tweed jacket and 
had a_ silk scarf knotted carelessly 
around his neck. 

After all these weeks of failure Oliver 
was a bit surprised by success, and this 
kind of success was even more surpris- 
ing. 

“Well Dll be damned,” he said. 

“Undoubtedly,” said the demon. 

The demon struck a casual pose as 
Oliver examined him from all sides to 
make sure that he was really there. 

“T’m Oliver Hamilton,” he said final- 
ly..¢ “And syoure: Vie 

The demon gave a bored sigh. ‘“‘Ree- 
deebub. And now that you’ve seen me 
and talked to me, you can run out and 
tell all your friends that you've seen a 
real live demon. Now how about send- 
ing me back; I was in the middle of 
some very important business.” 

“Oh no,” cried Oliver, “I want you 
to help me.” 

“Go suck: an egg, sonny.” 

Oliver became frantic. After so many 
failures he was not going to let this 
one get away. “The book says you have 
to help me. I summoned you and I’m 
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your master and you have to do what 
t say.” 

Reedeebub scowled. “I thought they 
burned all those lousy books along with 
their owners. Look, sonny, I was in the 
middle of a big card game. I had a jack 
high straight flush in diamonds, and I 
knew that ghoul across the table was 
blufing. There were 13 souls in the 
pot and I was ready to rake ’em in 
when bam you pull me into this crumby 
room. 

“T’m sorry,’ whimpered Oliver, “but 
I really need help.” 

Reedeebub now assumed a_ paternal 
tone of voice. ‘Now see here sonny, you 
don’t really want my help. You ought to 
know that help from a demon never 
really does anyone any good. Believe me 


kid you'll be better off without it. And. 


besides: if I get back real quick I might 
still be able to collect those 13 souls.” 

Now over the initial shock of success 
Oliver became more daring. “No, I 
have no where else to turn, you have to 
help. me.” 

“What fools these mortals be,” sighed 
the demon. 

“Pm not very good in school you 
see, and if I don’t pass all my courses 
this semester I’ll have to go back to 
work in my father’s taffy factory, and 
I hate taffy.” 

“Don’t tell me your little troubles, 
sonny.” 

“You see I want you to help me get 
through school.”’ 

“Why don’t guys like you salt your 
tood with rat poison?” 

“Will you help me?” Oliver pleaded. 

Reedeebub scowled more deeply. “I'll 
help you, I have to help you, but you 
don’t how how much trouble it will 
mean to me, and you don’t how how 
little good it will do you. But Ill help 
you.” 

“No tricks now.” 

“Don’t worry I'll help you.” 

“How? What will you do for me.” 

“Don’t worrv Til help you.” 

And then Reedeebub was _ gone. 
Oliver tried to summon him back but 
it did no good. But somewhere he 
thought he heard a faint chuckle and 
the rustle of cards being shuffled. 

The next two weeks were the most 
frantic of Oliver’s life. He was con- 
vinced that the demon would not help 
him. In fact he began to doubt that he 
ever saw the demon, and for a while 
to doubt his own sanity. 

But persistent to the end he had re- 
doubled his magical efforts, with no suc- 
cess. 

If Oliver had a tail he would cer- 
tainly have had it between his legs when 
he entered his first final. He was men- 
tally and physically exhausted. He had 
spent the entire night dancing nude 
under the full moon in a last desperate 
attempt to get help from the great spirit. 
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But it seemed-as-though the spirit was 
out to lunch. 

Now there was no hope, nothing but 
the taffy factory. Oliver could not un- 
derstand why he even bothered to go to 
this test. He knew nothing about math, 
but he went anyhow. 

As the professor handed Oliver his 
test he had a smirk on his face. He was 
going to enjoy marking this one. 

Oliver looked at his test. Of course 
he knew nothing. It could have been 
written in sanskrit and he wouldn’t 
have known the difference. 

Then suddenly, he knew the answers 
to all the questions, he still didn’t un- 
derstand the questions but he knew all 
the answers. And in the back of his 
mind he heard the faint rustle of cards 
and the whispered words, ““What fools 
these mortals be.” 


Oliver wrote and wrote, formulas 
flowed from him as easily as excuses 
and when he handed in a filled booklet 
an hour before anyone else finished the 
tests he knew it was perfect, and it was 
he who had the smirk on his face. 


So it went with all the rest of his 
tests. They were all perfect. The pro- 
fessors were astonished, they were sure 
that he was cheating but they just could 
not figure out how! And though it broke 
their hearts and offended their sense cf 
justice they gave him good grades. 

Oliver was overjoyed, and so was his 
father, and he was allowed to continue 
another semester, and another and an- 
other and another. And his work was 
always perfect. 


They couldn't believe it, no one 
especially Oliver could know that much. 
But he did, or at least he seemed to. 


So after years of being bounced 
around from school to school, Oliver 
settled down and became the leader of 
his class, in everything, and was grad- 
uated with the highest honors. 

Oliver was the top engineering stu- 
dent in his school and perhaps in the 
country and different companies broke 
their necks offering him bigger and bet- 
ter jobs with bigger and better salaries. 
Oliver of course took the biggest and 
best. 

Now it was a job and it meant work, 
but the way things came to him Oliver 
figured it would be almost like not 
working, and with all the money in- 
volved it would be so much better than 
school. 

Shortly after getting his job Oliver 
was set to work on a project. He 
listened to the instructions about the 
project and didn’t understand a thing 
his boss was saying but that didn’t 
bother him, he knew it would come to 
him. 

He looked at the blueprints and they 
were nothing more than a mass of white 
lines on blue paper to him, but still he 


didn’t worry he knew it would come 
to him. 

“Mr. Hamilton,” said his boss point- 
ing to the blueprints, “I’d like you to 
frim those framajams.”’ Well that isn’t 
what the boss actually said but that’s 
what it sounded like to Oliver. 

He looked back at the blueprints, and 
they still meant nothing. It would come, 
he knew it would come. But it didn’t. 

Oliver lasted two days on that job 
and when the company fired him they 
were mad because they thought he was 
just malingering. They didn’t believe 
that a person who had done to well in 
school couldn’t do a simple think like 
frimming framajams. 

Despite the bad reference Oliver 
found it easy to get a second high pay- 
ing job. The third, however, was al- 
most impossible to get, and there was 
no fourth, 

In his room one evening, Oliver beat 
his hands and finally his head on the 
wall. ‘““Why don’t the answers come to 
me,” he wailed. They always did before, 
why not now?” 

And in the back of his mind he 
heard the faint shuffling of cards and the 
whispered words, “You only asked me 
to help you through school sonny, and 
this isn’t school.” 

Oliver collapsed into a chair. “Rce- 
deebub, so that was it. why wasn’t I 
more careful when I asked him to help 

- 
me, 


Oliver found another hitch in Ree- 
deebub’s help when he went back to 
school. It seems that as far as the demon 
was concerned his obligation did not ex- 
tend into graduate school. 


Now there was nothing, nothing but 
the taffy factory. “No!” thought Oliver, 
not the taffy factory, nothing could be 
worse than that crumby taffy factory.” 
There was one other alternative. Oliver 
poured a handful of sleeping pills out 
of the bottle and swallowed them all. 

“Anything but the taffy factory,” he 
gasped. 

When Oliver awoke, and he was 
rather surprised that he awoke, he found 
that he was no longer in bed, but laying 
on a large flat surface. He tried to get 
up but couldn’t, he could only turn his 
head from side to side. 

He turned his head to the right and 
looked up. There towering above him 
was a huge unmistakable figure. Still 
dressed in his natty tweed jacket with 
the silk scarf was Reedeebub. A Iittle 
farther away to the left was a hideous 
green creature. Both the creature and 
Reedeebub were holding cards. 

Suddenly Reedeebub’s huge hand 
reached down and pushed Oliver rough- 
ly toward the center of the table where 
several other figures were lying. 

“Raise you one,” said Reedeebub. 
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AVIVATILOIN 


owes this veteran furnace 
a deep bow 


From this very furnace (and its fellows) came the special 
heat-resistant steels for aircraft engine exhaust valves that 
first let men fly an ocean: Lindbergh, Chamberlain, Byrd. 
From it and its successors in various A-L mills came the 
high-temperature alloys that made possible the first air- 
craft superchargers . . . and later, the first ventures into jet 
and rocket-propelled flight. @ In your future business life, 
whenever you have a problem of resisting heat, corrosion, 
wear, Of great stress—or of satisfying special electrical re- 
quirements—temember to see us about it, won’t you? 
Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 


FROM THE 1920's 
...TO THE 1950's 


WSW 6302 


PIONEERING on the Horizons of Steel 


Al legheny Ludlum fe" 
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IGY Space Project .. . 


Launching the S 


On July 1, 1957, the International 
Geophysical Year will be launched. 
This “year,” to run from July 1957, 
through December 1958, will mark the 
greatest joint effort ever made by sci- 
entists from all over the world to learn 
more about the mysteries of the uni- 
verse. Scientists from 40 nations will 
combine efforts in many fields to make 
this historic event successful. 


The history of this event is relatively 
simple. In the year 1883, a unified 
effort of international experts gave 
birth to the ‘First International Polar 
Year.” As a result of these efforts, 
much was learned about meteorology, 
geo-magnatism, and the Aurora Borea- 
lis. In 1932-33, the Second Interna- 
tional Polar year was marked. Th’s 
time, as before, it was used mainly for 
arctic studies. Due to technological ad- 
vances, however, it was possible to in- 
clude in this year, studies of the 1onos- 
phere by the use of radio. 

This, the third in the series, will be 
the biggest and most comprehensive yet 
attempted. It will comprise many phases 
being ardently studied by men expert 
in their respective fields. he ‘scope of 
geophysics is amazingly broad. It in- 
cludes geodesy, seismology, hydrology, 
techonophysics, vulvanology, and ocean- 
ography, all of which involve the earth’s 
crust and interior. Geophysics also in- 
cludes meteorology, climatology, glaci- 
ology, geomagnetism, and geoelectricity. 
Physics of the mesophere, ionosphere, 
and Aurora are also integral parts of the 
program. 

The procedure followed in pursuing 
these various fields of study will be of 
unlimited scope and unvarying persever- 
ance. Of the many projects planned for 
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by Phil Philhower, Aero E. ‘60 


this “year,” the most spectacular is al- 
ready on the drawing boards. It involves 
the surmounting of an obstacle that not 
too many years ago seemed insurmount- 
able. 

President Eisenhower’s press secre- 
tary, James C. Hagerty, broke the news 
to the general public on July 29, 1955 
when he read this statement: “. . . on 
behalf of the President, | am now an- 
nouncing that the President has ap- 
proved plans by this country for going 
ahead with the launching of small, un- 
manned, earth circling satellites as part 
of the U. S. participation in the Inter- 
national Geophysical Year. This pro- 
gram will, for the first time in history, 
enable scientists throughout the world 
to make sustained observations in the 
regions beyond the earth’s atmosphere.” 
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Indeed, this was an historic statement. 
Since that time, much has been done 
toward the realization of this long 
range planning. The tentative specifi- 
cations of the satellite, its components, 
capabilities, limitations, and launching 
have already been drawn up. Contracts 
have been let for the multi-phase opera- 
tion of putting the satellite into it’s 
orbit. 

The satellite, as it is conceived now 
will be a small sphere, 21 inches in 
diameter. The interior of the ‘‘moon” 
will be a maze of equipment especial- 
ly designed to tell the scientists on 
earth everything that it ‘sees’ during 
its flight through space. All power 
sources and telemetering equipment in- 
side will be sealed in a vacuum to pro- 
tect them from harm due to unknown 


THIRD STAGE yer Ace 


IGNITION == SEPARATION 


VELOCITY 29,000 FT/SEC 
ALTITUDE 200-400 MILES 
RANGE 1900 MILES 
TIME JO MIN. AFTER 
LAUNCHING 


PRELIMINARY SCHEMATIC TRAJECTORY 


CHART SHOWS THE PATH to be followed by the satellite just after take-off. 


(Photo and chart from Aviation Week) 
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atmospheric conditions. “The spheroid 
will also contain an external well or 
wells to house equipment which must 
be exposed to the atmosphere. 

The weight of the satellite is of max- 
imum importance. For every pound of 
added weight, the satellite’s speed will 
be reduced by 80 ft./sec. Because of this 
big weight problem much discussion and 
experimentation has gone into the choos- 
ing of the protective skin surface of the 
satellite. The issue is so complex, that 
it has not as yet been decided, however, 
scientists have developed the argument 
to this point: They now favor a com- 
promise of either aluminum or mag- 
nesium, combined with either an alum- 
inum oxide or silicone oxide coating. 
These materials were chosen because it 
was felt that they would afford the 
best strength/weight ratio. 

Another factor, which only serves to 
complicate the already huge design 
problems is the problem of aerodynamic 
heating. (Technograph, May, °56). If 
the shell of the satellite is not made 
to withstand the effects of friction, it 
will literally melt and render the whole 
project a failure. This problem is 
treated in a following paragraph. 


The satellite will be launched by a 
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ARTIST’S CONCEPTION OF satellite launching platform. 


three-stage rocket, capale of projecting 
the satellbite into its orbit 300 miles 
above the earth’s surface at a velocity 
of 18,000 miles per hour. 

Project Vanguard, as the project is 
called, is being engineered by the Navy, 
and the Martin Aircraft Co., of Balti- 
more, Md. The Martin Co. is in 
charge of getting the satellite out to its 
orbit 300 miles above the earth’s sur- 
face. (wo separate subcontracts have 
been let for the design of the third 
stage of the launching rocket in an at- 
tempt to achieve the highest degree of 
perfection in the least amount of time. 
The actual satellite will be constructed 
at the Naval Research lab under the di- 
rection of Homer E. Newell. 

Martin has designed a three stage 
rocket, similar to the Viking, which will 
carry the “moon” to its orbit. Its size 
permits its launching from a conven- 
tional launching platform. Figure 1 
shows an artist’s view of the three 
stage, 72 foot rocket as it leaves the 
platform. It will have a maximum base 
diameter of 45” and weigh 11 tons. 
This combination gives it a high fine- 
ness ratio of 19:1. 

The vehicle will be finless with guid- 
ance equipment located in both the 


first and second stages. Scientists will 
have absolutely no positive control over 
the rocket after the second and third 
stages have separated. When they sep- 
arate, a longitudinal spin will be im- 
parted to the third stage, thereby keep- 
ing it on its course. 


The entire assembly, high as a six 
story building, and scarcely four feet 
wide at its base, will be launched ver- 
tically. The first stage, burning 7-8 
tons of liquid oxygen, ethyl alcohol, 
gasoline, and silicone oil, and develop- 
ing 27,000 pounds thrust, will provide 
about 15 per cent of the orbital velocity 
and most of the energy necessary to 
raise the last two stages to orbital alti- 
tude. After 2 minutes and 20 seconds, 
‘it will burn out at an altitude of 36 
miles. It will then return to earth at 
a distance of approximately 240 miles 
from its Patrick Air Force Base Florida 
launching site. 


The second stage will then fire and 
take it on up to 140 miles and give it 
a velocity of 11,000 miles per hour. 
This stage will burn 114 tons of un- 
symmetrical dimethyl hydrazine, and 
nitric acid under pressure of helium. 
Because the third stage is housed in the 
nose of the second, and the satellite is 
carried in the third, the second stage 
will accompany the other two more 
than half of the desired distance with- 
out powered propulsion. An array of 
jet reactors will provide complete con- 
trol after burnout of the second stage 
as the last two stages coast up to or- 
bital altitude. The second stage will 
provide 32 per cent of the orbital 
velocity. 

The second stage nose cone covers 
the third stage to protect it and the 
satellite from the danger of aerody- 
namic heating. This cone will be jetti- 
soned early during the second stage 
burning when lower air density reduces 
the danger due to aerodynamic heating. 

As they part, the second stage must 
impart a rotation to the five foot third 
section, along its longitudinal axis. This 
is essential for third stage flight sta- 
bility. The third stage will burn a solid 
fuel. This will be stored in a chamber 
in the third stage while en route to 
orbital position. This presents a danger 
to the satellite through heat soak from 
this solid fuel. Several corrective sug- 
gestions on the subject have so far pro- 
duced no positive results. 

When the third stage fires, the third 
stage-satellite system must be in orbit. 
An error of + 1.5 degrees to the hori- 
zontal at this point will mean either a 
drastically reduced life of the satellite 
or the relocating of all the ground radio 
observation posts along the satellite's 
path. This point in the rocket’s jour- 
ney should be reached 100 minutes after 
initial launching. 

Not until the satellite has finally been 
located in its orbit can its value be 
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measured nor its usefulness counted 
upon. If the orbit has an apogee (high 
point) of 1,400 miles, and a_ perigee 
(low point) of 200 miles, it will stay 
aloft long enough to accomplish its pur- 
pose. It has been pointed out that if 
it has a perigee of 300 miles it will 
probably last for a year. If it is only 
200 miles, it can only be expected to 
function for 15 days. If the lower limit 
nears 100 miles, its life expectancy will 
be only one hour. 

Other orbital difficulties will be en- 
countered in various forms. Because of 
accumulated errors in sensing and_ sta- 
bility during the first two stages, it will 
be impossible to place the satellite in a 
perfect circular orbit. To account for 
these errors, the final velocity of the 
third stage will be higher than that re- 
quired for circular orbiting and will 
result in an elliptical path. 

Another point as yet undecided is the 
question of separating the satellite and 
the third stage once orbiting has begun. 
This would be advisable for several 
reasons. First, it would provide two ob- 
jects for visual observation. The burned 
out hulk of the third section, because of 
its higher mass, will descend to earth 
first. A comparative study of the des- 
cent times and rates may prove valu- 
able. 

Telemetering from the satellite would 
be better too, if the two sections were 
to be separated. The telemetering an- 
tenna may suffer “antenna nulls” if 
the two bodies are connected. Since the 
value of the experiment depends so 
heavily upon this telemetered data, it 
would seem that this factor alone would 
decide the issue. 

In order for the satellite to fulfill its 
purpose, it must be tracked and be kept 
in contact with at all times. Muinit- 
track, a system of radio triangulation, 
will be used to establish its position at 
any time. Because of the ever present 
weight problem, radio equipment must 
be kept very light. Although transistors 
would be of great advantage in this 
department, the old stand-by mercury 
cells will be employed. Their proven 
worthiness has made them acceptable 
despite the weight difference and the 
fact that their use necessitates that in- 
strumentation can be operated only 
when passing a telemetering station. 

The satellite transmitter will consist 
of a continuous wave oscillator operat- 
ing at 108 megacycles. It will put out 
10-50 milliwatts. The use of several 
minitrack installations will make it pos- 
sible to establish the satellite’s position 
within a fraction of a milliradian. These 
minitrack installations will be located 
on the 75th meridian. 

The information will be telemetered 
back via pulse width modulation of an 
F. M. carrier in the regular 216-235 
me. telemetering band. This type was 
selected because the AFB from which 
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the satellites will be launched is equip- 
ped to handle this PWM type telemter- 
ing. 

The satellite will telemeter back to 
earth information on many fields of re- 
search. Many major research groups in 
the country are competing for a chance 
to have a satellite equipped to find data 
pertinent to its research. There have 
been six projects accepted thus far. 

(1) A study on the percentage of 
the earth covered by clouds will be 
taken up for the Signal Corps Labora- 
tories. 

(2) Equipment will be installed to 
measure pressure and size of interplane- 
tary dust and extreme ultraviolet radia- 
tion in the orbital area for the Air 
Force Combridge Research Center. 

(3) The calculation of the electron 
density above the F layer region will 
be carried out for the Ballistic Research 
Lab. Aberdeen Proving Grounds. 

(4) The University of Maryland 
will study meteoric erosion of the satel- 
lite. 

(5) The Naval Research Lab., build- 
er of the satellite, will study intensity 
of solar and cosmic ray radiation, upper 
atmosphere heating effect on the satel- 
lite, and upper atmospheric pressure. 

(6) The State University of Iowa 
will study the data brought back on 
the composition of primary radiation. 


These six items are examples of what 
the satellite will do. It, or others like 
it, will undoubtedly do much more. The 
density of the earth’s crust, geodetic 
measurements, and experiments on air 
density are but a few more of the nu- 
merous jobs of which the satellite will 
be capable. During the course of the 
18 month “year” twelve satellites will 
be launched. Each will be launched 
with different specific purposes in mind. 


The altitude of the orbit of the satel- 
lite will determine its visibility. If it is 
projected correctly into its orbit, it will 
circle the earth once every 1% hours. 
It should be visible for 8-12 minutes 
as it streaks from horizon to horizon. 
It is expected that the orbit will cover 
a belt within 2,500 miles on either side 
of the equator. This will mean a fluctu- 
ation of + 40 degrees latitude and 
may permit observation as far north as 


Columbus, Ohio. 


When this satellite is completed and 
placed in its orbit, one of man’s great- 
est ambitions will have been realized. 
For centuries man has wondered about 
the mysteries of space. Within the year, 
some of these questions will be an- 
swered. You must realize that this is 
only a start, but it isa nugerstep in 
the direction of unlimited technological 
advances. 


{ How a precision 


grinder holds its 
uN precision—for years 


In pre-loading super-precision ball bearings, a 
precision surface grinder is used for close- 
tolerance grinding of bearing ring faces (see 
photo). In the grinder diagrammed here, mov- 
ing parts are mounted on Fafnir ball bearings 
to assure the absolute rigidity essential for this 
exacting work. 

All bearings indicated, except the thrust bear- 
ings at the bottom of the column supporting the 
wheelhead arm, are Fafnir pre-loaded, super- 
precision types. The oscillating wheelhead is 
similarly mounted. Original bearings in column 
and workhead have been in operation and have 
jo maintained their precision for over 15 years. 

A long history of such successful bearing 
applications is a big reason why engineers 
throughout industry look to Fafnir for help 
with special bearing problems. The Fafnir Bear- 
ing Company, New Britain, Conn. (23 Branch 
Offices) 
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An interesting aspect of an engineering career with 
Fafnir is the opportunity for first-hand observation of 
Fafnir products actually on-the-job in Fafnir plants. 


Fafnir bearings are widely used in equipment neces- 
sary for bearing manufacture, including machines such 
as the precision surface grinder above. 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE & LIME IN AMERICA 


The opportunity for on-the-job evaluation of bearing 
performance is invaluable as. a source of information — 
and, often, inspiration —in the vital, diversified work 
of designing, developing, and assisting in the applica- 
tion of bearings for all of industry. Perhaps Fafnir offers 
you the challenges and satisfactions you want in en- 
gineering, or sales engineering. We’d be glad to hear 
from you, 
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New 


careers for engineers, now that 


olor T'V is here ! 


RCA’s pioneering in this exciting medium means unlimited 


Opportunities for you in 


Now, more than ever, new 
engineering skills and tech- 
niques are needed in the 
television industry — to keep 
abreast of the tremendous 
strides being made in Color 
TV. RCA — world leader in 
electronics — invites young 
engineers to investigate these 
challenging opportunities. 
Only with RCA will you find 
a scientific climate particular- 
ly suited to the needs of young 
engineers. Your knowledge 
and imagination will be given 
full rein. Rewards are many. 

Your talents are needed in 
research — in TV receiver de- 
sign — in network operations 
— even “backstage” at TV stu- 
dios. The experience and 
knowledge you gain can take 
you anywhere! 


WHERE TO, 
MR. ENGINEER? 


RCA offers careers in TV and 
allied fields — in research, devel- 
opment, design and manufactur- 
ing—for engineers with Bachelor 
or advanced degrees in E.E., 
M.E. or Physics. Join the RCA 
family. For full information 
write to: Mr. Robert Haklisch, 
Manager, College Relations, 
Radio Corporation of America, 
Camden 2, New Jersey. 
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Like 2 sets in 1—get Color and black-and- 
white shows, too! It’s RCA Victor Compatible 
Color TV. See the great Color shows in “Living 
Color’—regular shows in crisp, clear black-and- 
white. With Big Color, you see everything. 


Color every night — right now! Something 
for everyone! You'll have “two on the aisle’ 
for the best shows ever—drama, comedies, Spec- 
taculars, children’s shows, local telecasts. For now 
216 TV stations are equipped to telecast Color. 
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Bs & Shasks 


Practical and trouble-free! Service at new 
low cost! Big Color is dependable Color. And 
RCA Victor Factory Service is available in most 
areas (but only to RCA Victor owners). $39.95 
covers installation and service for ninety days. 
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Now starts at $495 —no more than once 
paid for black-and-white. This is the lowest 
price for Big Color TV in RCA Victor history! There 
are 10 stunning Big Color sets to choose from— 
table, consolette, lowboys, and consoles, too. 


every phase from laboratory to TV studio 


254 SQUARE INCHES 


OF VIEWABLE PICTURE 


Big-as-life 21-inch picture tube — overall 
diameter. Actually 254 square inches of view- 
able picture area. And every inch a masterpiece 
of “Living Color.’ Here are the most natural 


tones you’ve ever seen—on a big-as-life screen! 
yi 


Big Color TV is so easy to tune, even a 
child can do it! Turn two color knobs and 
there’s your Big Color picture! It’s easy, quick, 
accurate. It’s a new thrill when the picture pops 
onto the screen in glowing ‘Living Color.” 


b a = 24 
Color TV is a common-sense investment— 
costs only a few cents a day. It’s sure to be- 
come the standard in home entertainment for 
years to come—yet you can enjoy Color every night 
right now! And you can buy on easy budget terms. 
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Make sure the Color TV you buy carries 
this symbol of quality. Because RCA pioneered 
and developed Compatible Color television, RCA 
Victor Big Color TV—like RCA Victor black-and- 
white—is First Choice in TY, 


RADIO CORPORATION OF AMERICA 


ELECTRONICS FOR LIVING 
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BRAIN TEASERS 


(Back from a short absence is our 
popular brain-teasers column. We are 
pursuing a new policy in that answers 
will be printed next month rather than 
in the same issue as the problems. That 
will stop you from cheating.—Editors) 


If you were at the base of the Empire 
State building, how would you be able 
to measure the height of said building, 
with the aid of a photoelectrometer and 
a timer? 


How Many Cigarettes? 

Five men are in a poker game: 
Brown, Perkins, Turner, Jones and 
Reilly. Their brands of cigarettes are 
Luckies, Camels, Kools, Old Golds and 
Chesterfields, but not necessarily in that 
order. At the beginning of the game, the 
number of cargarettes possessed by each 
of the players was 20, 15, 8, 6 and 3 
but not necessarily in that order. 

At a certain time during the game, 
when no one was smoking, the follow- 
ing conditions exist: 

(1) Perkins asked for three cards. 

(2) Reilly had smoked half of his 
original supply, or one less than Turner 
smoked. 

(3) The Chesterfield man originally 

had as many more, plus half as many 
more, plus 2!%4 more cigarettes than he 
now has. 
(4) The man who was drawing to an 
inside straight had absent-mindedly lit 
the tipped end of his fifth cigarette, the 
last one he smoked. 

(5) The man who smokes Luckies 
had smoked at least two more than any- 
one else, including Perkins. 

(6) Brown drew as many aces as he 
originally had cigarettes. 

(7) No one had smoked all his cigar- 
ettes. 

(8) The Camel man asks Jones to 
pass Brown’s matches. 

How many cigarettes did each man 
have to begin with, and what brand. 


There was recently a sale of various 
articles of ladies’ apparel on the second 
floor of a downtown department store. 
A young woman and her grandmother 
were rushing to get to the sale before 
the best of the bargains were all gone. 
They reached the foot of the escalator 
going from the first floor to the second 
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floor at the same time and stepped on 
the first step together. Since they were 
both in a hurry to get to the sale, they 
did not stand still and ride the esca- 


lator up, but walked up, both at a con- ° 


stant rate, until they reached the top. 
The young lady forgot that her grand- 
mother could not keep up with her, and 
walked as fast as she could. The older 
woman was only able to take one step 
for every three that her younger com- 
panion took. Of course, when the young 
woman reached the top she had to wait 
for her grandmother, so she didn’t gain 
anything by her rushing. The grand- 
daughter took 36 steps, her grandmother 
took 24 steps. How many steps were 
in sight at one time on the moving stair- 
case ? 

A Church hymn board has four 
grooved rows on which the numbers of 
four hymns chosen for the service are 
placed: The hymn book in use con- 
tains 700 hymns. What is the smallest 
number of number plates, each carry- 
ing one digit, which must be kept in 
stock so that the numbers of any four 
different hymns selected can be dis- 
played; and how will the result be af- 
fected if an inverted 6 can be used for 
aoe 
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A man is going to make a trip of 
27,000 miles. His tires are guaranteed 
for 12,000 miles each. What is the 
least number of tires that he must take 
(including the four tires on the car) 
in order to make the trip? Explain. 


Once upon a time, there lived a rich 
farmer who had 30 children, 15 by his 
first wife, who was dead, and 15 by 
his second wife. The latter woman was 
eager that her eldest son should inherit 
the property. Accordingly one day, she 
said to him, “Dear Husband, you are 
getting too old. We ought to settle 
who shall be heir. Let us arrange our 
30 children in a circle, and counting 
from one of them, remove every tenth 
child until there remains but one, who 
shall succeed to your estate.” 

Quite astonished was the old man, as 
the first fourteen children eliminated 
were by his first wife. Noticing this he 
realized that the odds were 15 to 1 


, 


that the latter wife’s children would 
be chosen. “From this point on” the 
man suggested that they would count 
backward from the lone remainin® child 
from deceased wife. Which became 
heir? What order did they start? 
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There are four kegs, all having small 
leaks. One fills a mug in hours; another 
fills the same mug in 3 hours; another 
in 4 hours; and the remaining keg fills 
the mug in %4 hour. If the liquid being 
lost from each keg is all funneled into 
the same mug, how long will it take to 
fill the mug? 

1% *k K. 

I have no watch, but I have an ex- 
cellent clock, which I occasionally for- 
get to wind. Once when this happened 
I went to the house of a friend, passed 
the evening in listening to the radio 
concert program, and went back and 
set my clock. How could I do this with- 
out knowing beforehand the length of 
the trip. 

A motor-driven hacksaw used to cut 
through cold-rolled steel in a shop bites 
0.0085 inch deep into the metal at each 
stroke. The speed of the hacksaw is 120 
strokes per minute. 

The hacksaw is to be put to work 
cutting through a number of pieces of 
cold-rolled steel each three inches wide 
and two inches thick. How long will 
it take to cut through each piece? 


_A tree 60 ft. high breaks off 25 ft. 
from the ground and strikes 26 ft. up 
the slope. Find the slope of the ground. 


Underwater Pipeline Record 


Aworld’s record for installation of a 
pipeline underwater was set by the Col- 
lins Construction Co., of Ft. Lavaca, 
Tex. Construction Methods and Equip- 
ment reports that 12 miles of 1034-inch 
diameter concrete-coated steel pipe was 
laid in 80 hours across Corpus Christi 
Bay, Tex. The previous record was es- 
tablished in 1953 by the J. Ray Mc- 
Dermott Co. when it placed 1014 miles 
of 1034-inch pipe in 14 days in Louis- 
iana. The Collins Co. assembled 4,000 
foot sections of pipe on the shore and 
winched the line across the bay, welding 
on each new section of the shoreline. 
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The Origin of 


THE CO-OP PLAN 


by Jon Grushka, E. E. ‘59 


As most of you know, when a senior 
student in Education or Music leaves 
the University for an eight week ses- 
sion of practice teaching, he is doing so 
in order to find out exactly how he is 
going to fit in to the educational sys- 
tem, and to gain the needed experience 
of working with other instructors and 
pupils. I imagine that most of you at 
one time or another have had a practice 
teacher in your high school, and you 
noticed how he was practically “all 
thumbs” when it came to the simplest 
tasks of conducting a class for the first 
time. I remember one practice teacher 
at our high school who got very upset 
after finding out he had given us a quiz 
covering the wrong material. Things 
like this don’t happen to just practice 
teachers and music instructors; they 
happen to all of us the minute we grad- 
uate from college. We will all have to 
go through some period of training after 
we graduate, to get us accustomed to 
the surroundings and the nature of our 
work, much as some of us may have had 
to go through a one or two week pro- 
bationary period when starting out on a 
summer job. These practice teaching 
sessions are to help the graduating sen- 
iors be able to fit into place with the 
least amount of lost time. 

For engineering students, this period 
can not only be long, but expensive as 
well. That is why many colleges and 
universities are now incorporating the 
Co-operative Engineering Plan — to 
help prepare graduating engineers for 
the work that lies ahead. 

The Co-op Plan has now passed the 


TABLE 1 
Calendar Regular Co-op 
periods school terms 

terms 
Summer Vacation Sth term 
Fall 5th term A 
Spring 6th term 6th term 
Summer Vacation B 
Fall 7th term 7th term 
Spring 8th term GC 
Summer Vacation 8th term 
Fall 9th term 9th term 
Spring 10th term 10th term 
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mark of 50 years since its founding by 
the late Dean Herman Schneider, in 
1906. Schneider had learned, from vari- 
ous employers in industry, that the grad- 
uating seniors in engineering from the 
different colleges and universities had 
all the technical knowledge available— 
from books—but to put it to actual use 
in their work after graduation was an- 
other story. There was a much too long 
“breaking-in” period in which the en- 
gineer would have to learn how to use 
this wealth of information within him. 
Schneider now pondered over the idea 
ot how theoretical knowledge and prac- 
tical knowledge could be coordinated, 
so as to make the graduating engineer 
more useful and profitable, both to him- 
self and to industry. 

Then one evening the idea came to 
him! While walking across the campus 
of Lehigh University on his way home, 
Schneider was alarmed by the blast of 
a Bessemer converter at a steel mill 
adjacent to the university. “Why not?” 
he thought. Here, right next to one an- 
other, were a large university and a 
huge modern industry—an_ industry 
with the latest, most expensive equip- 
ment, which would soon become the in- 
dustrial laboratory for his plan. Schnei- 
der’s idea was to have some of these 
young men, who were studying engi- 
neering in Lehigh University, begin em- 
ployment on a_ part-time basis while 
they were still in school, since most of 
them would eventually work here at 
these mills upon their graduation. This 
employment could also be recognized as 
part of their educational training. 

Schneider related his idea to some of 
his colleagues, but received so many 
negative reactions from them, that he 
decided he would have to do much more 
research before he could convince any- 
one that the idea was sound. He wanted 
to find out more about the type of work 
that was to be done by the engineers, 
and what the qualifications for these 
jobs would be. 

After much time and analysis, he 
found that the engineers who were most 
successful upon graduating from  col- 
lege were those who had done one of 


DEAN HERMAN SCHNEIDER (Photo 
from Cincinnati Co-op Engineer) 


three things: (1) worked while attend- 
ing college, either for meals or just 
spending money; (2) worked during 
the vacation period. (3) stayed out of 
college one or more terms in order to 
make more money in order to continue 
their studies. He believed this to be 
true since most of the students who had 
to earn all or part of their way through 
college would most likely be more seri- 
ous about their studies. Schneider also 
believed that if the jobs could be di- 
rectly related to the student’s curricu- 
lum and to the type of work he would 
be doing upon completion of his studies, 
they could be made an important part 
of his training. 

During the fall and winter months 
of 1901, Schneider spent most of his 
time outlining a special training pro- 
gram for engineers. He did not try 
further to get his plan adopted at Le- 
high, and was doubtful as to whether 
he could get any one else interested in 
his plan at this time, since it would 
most likely disrupt a department that 
was already firmly established. 

During the summer of 1902, Schnei- 
der offered his specific plan to the exe- 
cutives of a number of firms in the Pitts- 
burgh area, all of whom were very im- 
pressed with his plan, but none of 
whom would put it into actual practice. 
Since there were no more _ possibilities 
in this area, Schneider decided it would 
be best to try a different section of the 
country with his plan. He was offered 
a position in the department of civil en- 
gineering at the University of Wiscon- 
sin, but another graduate of Lehigh, 
who was on the faculty staff at the 
University of Cincinnati, wanted to go 
to the University of Wisconsin to 
teach, so he and Schneider traded _posi- 
tions. Schneider then entered the Uni- 
versity of Cincinnati as the new Assist- 
ant Professor of Civil Engineering. He 
introduced his plan once more; this time 
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WHY CERTAIN 
DESIGNS SUCCEED 


an tdea to help 
you advance faster 


UCCESSFUL designers state that 
costs are the most important 
factor in the success of any product 
development today. Manufacturers 
recognize this and, as a result, seek 
out the engineers who are cost 
minded. 


Industry’s stress on lower costs 
comes from the increasing competi- 
tion for buyers. Rising costs of ma- 
terials and labor must be offset by 
good designs to keep selling prices 
down to realize a profit from sales. 


Ingenious use of materials is the 
best way you can eliminate needless 
expense in manufacture. By using 
steel as the basic material and weld- 
ing for fabrication, you have a de- 
cided advantage in saving money 
for a manufacturing company . 
and getting your designs accepted. 
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Welded Steel Construction — Costs $6.49 


Results from using welded steel 
instead of gray iron are shown in 
the above design comparison of a 
typical bracket used on modern 
machinery. The cast bracket costs 
$28.13. The welded steel bracket 
costs $6.49, weighs 65% less, yet is 
stronger and more rigid than the 
cast design. 


Similar savings are possible in 
many types of mechanical parts. 
Therefore, it will pay you to know 
how to utilize steel. Why not write 
us for latest design bulletins. 


THE LINCOLN ELECTRIC COMPANY 


Cleveland 17, Ohio 


The World’s Largest Manufacturer of 
Arc Welding Equipment 
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to the new president of the University 
of Cincinnati, Dr. Charles Dabney, in 
1904. 

By 1906, the university’s Board of 
Directors was ready to embark on a 
new plan of engineering education, fol- 
lowing Schneider’s plan. At the start 
of the plan, the engineering students 
were divided into two groups—one of 
which would be working in industry, 
and the other studying at school. In this 
first trial of the Co*op Plan, the stu- 
dents would alternate between job and 
school on a weekly basis. The plan at 
this time took six years to complete, 
since summer sessions were not incor- 
porated. The curriculum was soon 
shortened into the present five year 
plan, and the alternate 
schooling and job education was length- 
ened from one to two to four, and final- 
ly to eight weeks, which is the period 
now used by the University of Cincin- 
nati. During the first several years of 
the new engineering plan, Schneider did 
his own co-ordinating by visiting .the 
students at their jobs, offering sugges- 
tions, and finding out how much pro- 
zress was being made by each student. 
The newly-formed Co-op Plan had be- 
come quite popular in its first year, and 
by the second year, there were more ap- 
plications for admission into the plan 
than the University had vacancies. Dur- 
ing the first three years that the plan 
was in operation, the University of Cin- 
cinnati did all the basic groundwork, 
and soon other schools were adopting 
the plan. The Co-op system has been 
continuously expanding since its start 
at the University of Cincinnati. Today 
there are 626 Co-op firms located in 
125 cities, working in conjunction with 
some 30 colleges and universities with 
a total enrollment of 3000 students par- 
ticipating in the plan. 


A good example of the Co-op plan 
may be seen in examining the program 
followed at Cornell University. It is 
an example of simplicity and follows the 
same scheduling of courses as followed 
by the regular students. The coopera- 
tive schedule begins after completion of 
the second year. As shown in the ac- 
companying table, the cooperative stu- 
dent’s schedules are correspondent to the 
schedules of the regular students. 


The Co-op plan at the various par- 
ticipating colleges and universities is 
open to students who are enrolled in 
Electrical, Mechanical, Civil and Chem- 
ical Engineering. Right now the grade 
pont required of a student wishing to 
take part in the Co-op plan is set at 
3.5 on a 5.0 grading system such as 
ours (a grade of 75 or better in other 
systems). One more step is required be- 
fore the engineering student can take 
part in the plan: a successful interview 
with the company representatives. Inter- 
views of this sort are similar to the sen- 
ior interviews that are going on here 


periods of’ 


on the Lllinois campus, the only major 
difference being that it is only for part- 
time work. 

Students taking part in the plan are 
required to turn in formal reports at 
least once during each period of their 
industrial training, describing their ac- 
tivities and observations made on the 
job. No credit is given the student for 
the submission of these reports; how- 
ever, they must still meet the standards 
of both the school and the cooperating 
industry. The Co-op students are alse 
rated by their employers during each 
industrial period, and must secure a 
satisfactory rating in order to continue 
in the plan. 


The major advantages of the Co-op 
plan may be seen in the aims of the 
Committee on Aims and Ideals of the 
Co-operative Education Division of the 
American Society for Engineering Edu- 
cation: ““To impart firsthand an actual 
knowledge of and experience with the 
execution in industry of engineering de- 
signs, projects, and developments. To 
impart understanding of and familiarity 
with the problems and the viewpoints of 
working men and women. To assist 
students, by direct and personal experi- 
ence in industry, to test their aptitude 
for engineering careers. To enable engi- 
neering students to adjust themselves to 
engineering employment by gradual and 
easy transition from academic pursuits 
and mode of life to the requirements 
and conditions of industry. To train 
and otherwise prepare students especial- 
ly and directly for administrative and 
operating functions which, to a greater 
or lesser degree, enter into most engi- 
neering careers.” 


Thus we have seen that the Co-oper- 
ative Plan for Engineers is one in which 
education and industry work hand in 
hand to achieve an ultimate and com- 
mon goal: a better engineer. It was 
Herman Schneider’s idea to have sort of 
engineering education in which to bridge 
the gap between college and industry, 
without the usual “breaking-in” period. 
The Co-op Plan is available to Electri- 
cal, Mechanical, Civil, and Chemical 
Engineering students, and is a plan in 
which: (1) the curricula of the student 
leads to a degree of Bachelor of Engi- 
neering or both Bachelor’s and higher 
degrees; (2) the student alternates pe- 
riods of educational learning at college 
with periods of working knowledge 
gained by employment in industry; (3) 
the employment periods are considered 
as part of the engineering student’s es- 
sential education; (4) the employment 
of the engineering student shall be of 
such so as to pertain to his field of 
study; (5) the employment is to be 
variegated, so as to offer the ‘‘Co-op”’ 
a broad as possible amount if experi- 
ence; (6) the minimum hours of em- 
ployment are specified as requirements 
for a degree. 
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FARMING FORESTS 


and 


FASHIONING FIBERS 


HERE'S HOW THEY'RE 


TRADEMARK PRODUCTS INCLUDE: 


Arcadian fertilizers * Caprolan nylon e Plaskon resins * Mutual chromic acid 
Genetron aerosol propellants 


DECEMBER, 1956 


Wilputte coke ovens 


A low-flying plane spreads ARCADIAN fertilizer on forest 
land and —for the first time -——a new technique is 


available for making a vital crop grow faster. 


That smart coat — fashioned of exciting CAPROLAN 
deep-dye nylon— seems remote indeed from growing 
trees. But both these new concepts in fibers and forestry 
depend upon Allied’s creative use of nitrogen. Together 


they spell chemical diversity. 


Some of Allied Chemical’s 3000 products for farm, 
home and factory are described in a new booklet, “Intro- 


ducing Allied Chemical.” Write for a copy. 


¢ Solvay chloromethanes 


61 BROADWAY, NEW YORK 6, N. Y 
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THE SOCIETY COLUMN 


by Don Snedeker, E. E. ‘58 


Last month the names and addresses 
of several society presidents were omit- 
ted. The reason was in part, shall we 
say, a typographical error and in part 
the fact that we were unable to obtain 
certain ones at that time. In any event, 
we now have this information and for 
those interested, it is herewith listed: 


Pi Tau Sigma 
John Young, 410 S. Busey, U. 


Sigma Gamma Tau 


Donald Vanwinkle, 
Springfield, U. 


1109 W. 


Physics Society 
(Temporarily dicontinued ) 


BEST IDEA OF THE MONTH 
comes to us from the Engineering 
Council concerning a “‘coffee break”’ for 
engineers. Bill Mavity, junior in EE, 
is chairman of the committee investi- 
gating the possibilities of such an event. 
He tells us that the major thought is 


to have something like one hour a week 
where engineers may. gather with the 
deans and other key members of the 
engineering faculty. 

At times, the “coffee break’? may be 
an informal round-table discussion on 
“The Engineer and the Draft,’ or 
“The Engineer and the Humanities.” 


At other times it might consist of a: 


lecture followed by a question and an- 
swer period on some subject such as 
“Technical Speaking” or “Proper Tech- 
niques of Report Writing for Effective 
Presentation.” Then again, we might 
merely roam around the room with our 
coffee and become better acquainted 
with our college and curriculum deans; 
and we might shake hands with such 
noted members of the faculty as Pro- 
fessor John Bardeen, Nobel Prize win- 
ner for his work on transistors. The 
“coffee break’ sounds like something 
we engineers have needed for a long 
time and its hould become a reality in 
the near future, possibly by the time 
this column goes into print. 


MOST NOTEWORTHY UDIS- 
CUSSION OF THE MONTH took 
place at the University YMCA on No- 
vember 13. The subject was “The Fu- 
ture of Electrical [Fngineering in In- 
dustry,’ and the scene was the annual 
dinner meeting held by the AIEE-IRE, 
Approximately one hundred — student 
members of AIELK-IRE joined fifty 
members and guests from the Central 
Section of the AIEE to enjoy dinner 
and hear the discussion by speakers 
from RCA, IBM, Commonwealth Edi- 
son, GE, and McDonnell Aircraft. The 
meeting was rather long, but quite 
worth the expenditure of time. 

A Side-Note heard to the amusement 
of some was, ‘““Why worry—electricity 
vill never be practical anyway!” 


SOMETHING «lO: sas ong 
ABOUT: Engineering Open House is 
not. too far away! Each and every one 
of us should be planning a display or 
project to help make it a big success 
again this year. Open House is some- 
thing that the engineers of the Univer- 
sity of Illinois are justly proud of as 
an opportunity to exhibit their knowl- 
edge and the wonders of science to the 
rest of the campus and visitors from all 
over. The theme this year is ““What is 
an engineer?” This’ can be very 
thought provoking. 


Serves Big Esskay Plant 
in Baltimore 


The Wm. Schluderberg-T. J. Kurdle Company operates the 
largest meat packing plant on the East Coast. Their Esskay 
brand products are recognized as top quality. 

The refrigerating system at the Baltimore plant has lately 
been expanded with additional Frick equipment. This in- 


Get data now on 
Frick Graduate 
Training Course 
in refrigeration. 
more than satisfactory. 


FRICK COMPANY, Waynesboro, Penna. 


Ui 


women 
ence in: 


cludes three large compressors, operat- 
ing in two stages; liquid ammonia 
pumps; and 18,400 feet of galvanized 
square-finned pipe. Results have been 


Help Wanted! 


The Technograph needs men and 
interested in gaining experi- 


BUSINESS PROCEDURES 
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MAKE-UP 
ILLUSTRATIONS 
ADVERTISING 
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THE TECHNOGRAPH OFFICE 
213 Civil Engineering Hall 
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Tooling Up for ‘57 Cars 


The automotive industry spent over 
$100 billion for new tools and equip- 
ment preliminary to production of the 
1957 cars, reports American Machinist. 
General Motors allocated approximate- 
ly $400 million; Ford Motor Co., $300 
million, and Chrysler Corp., $200 mil- 
lion. Current plans call for the manu- 
facture of 614 to 634 million new cars 
during the coming year. 


Progress in Welded Highway 
Bridges 

A recent survey of state bridge de- 
partments, made by The James F. Lin- 
coln Arc Welding Foundation of Cleve- 
land, Ohio, has revealed an increasing 
trend towards the use of welded bridges 
in the country’s rapidly expanding high- 
way system. Of the 39 state bridge de- 
partments responding to the survey, 15, 
or 38%, were using an increased num- 
ber of welded highway bridges. Another 
13 states or a total of 72% were using 
welding for certain details such as 
coverplates, diaphrams, shoes, etc. Many 
of these states were considering adopting 
completely welded designs for more of 
their bridges. 

Reported savings in steel in typical 
bridges, resulting from welded design, 
ranged up to 20%. If this savings were 
extended to the long range road build- 
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ing program that has been initiated by 
the Federal Government, enough steel 
could be saved to build a typical high- 
way girder bridge approximately 800 


THE 9TH AND 10TH STREET connections of the all-welded San 


miles long. The projected highway pro- 
gram of 51 billion dollars will require 
an estimated 23 million tons of steel. 
Approximately half of this will go into 
bridges and overpasses. If welded design 
were able to save 20%of this require- 
ment, we would save, on bridges alone, 
more than three times as much steel as 
was used for all highway purposes in 


1954. 


Savings in cost that can be realized 
on welded bridges have also been re- 
ported to amount to 15to 20%. 

Thus savings in both material and 
cost through welded design afford a 
tangible assistance in developing this 
road program to the fullest extent pos- 
sible with the available material re- 
sources and funds. 


Birds vs. Hi-Fi 


Birds nesting on the edges of airport 
runways have caused a number of jet 
plane accidents by being sucked into the 
jets’ air intake, reports American Ma- 
chinist. The cure, or so it was thought: 
a high power, ultrasonic generator 
mounted on a truck that was driven 
down the runways. It was believed that 
the sound would scare away the birds. 
After their initial surprise, however, the 
birds took no notice of the noise. But 
the experiment wasn’t wasted; it was 
discovered that the sound waves _ pos- 
sessed unusual ability to snuff out fires 
when bounced off a wall or other sur- 
faces. Such sound trucks may be used 
in the protection of oil tank fields from 


fire. 


ROR 


Francisco 


Freeway Viaduct. This is the world’s largest all-welded structure in terms 
of tonnage. Spans range up to 170 feet. (Photo credits James Lincoln Arc 


Welding Foundation, Cleveland, Ohio) 


TATE 


SUPERSONIC LOCKHEED X-7 built by 


& 


Lockheed’s Missile Systems division. 


It flashes through the stratosphere under ramjet power at speeds well 


beyond the velocity of sound. 


Boneyard Facelifting 


The Boneyard, may get a face-lifting 
as a result of the construction of a 
superhighway north of here. The stream 
lies in the path of the improvements 
underway on U.S. Highway 150 and 
must be relocated for at least 2100 
feet. 

Additional improvements to the high- 
way will mean more runoff into the 
creek and the Boneyard, source of 
countless jokes throughout the 88 years 
of the University’s existence will be 
overtaxed by the additional flow, says 
Edward M. Anderson, engineer. 

The new superhighway will link 
Danville and Rock IsJand and also con- 
nect with similar highways in Indiana 
and Ohio. Bids for paving are being 
sought and the highway is expected to be 
completed between Danville and Cham- 
paign by summer, 1957. 


College Reactors 


Design of a miniaturized low cost 
atomic energy reactor small enough to 
fit into any school, industrial, or medical 
laboratory was announced today by 
Atomics International, a division of 
North American Aviation, Inc. 

The compact “Laboratory Reactor” 
is contained in a tank only eight feet 
high and eight feet in diameter, and can 
be installed in any existing laboratory 
building without the addition of any 
special facilities. 

Priced at $55,000 the Laboratory Re- 
actor can be constructed, installed and 
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ready-to-run at any location in less than 
six months. 

Designed specifically for small labor- 
atories, the reactor will permit a wide 
range of research and training in the 
nuclear field. Operating at a power level 
of only five watts, the reactor will pro- 
vide sufficient radiation for important 
studies in the engineering, biological and 


medical fields. 


The “core” of the reactor, where 
atomic fission takes place, is a one foot 
stainless steel sphere containing about 
four gallons of enriched uranyl sulfate 
in a water solution. This core, sur- 
rounded by a six-inch thick lead shield, 
is housed in an eight foot tank with 
ordinary water. A number of exposure 
facilities and beam tubes are provided 
to permit several experiments to be car- 
ried on while the reactor is operating. 


Only one operator is required to run 
the reactor which is controlled by a 
single console panel. 

“The availability of this safe simpli- 
fied low cost reactor will open the door 
to widespread study in the development 
in the nuclear field,” according to Dr. 
A. B. Martin, Director of Technical 
Sales for Atomics International. ‘The 
Laboratory Reactor is expected to do 
for the nuclear science field what the 
Model T° did for the automobile in- 
dustry,” Dr. Martin said. 


New Test Plane 


A supersonic Lockheed test vehicle, 
which has played a major role in the 
development of powerful new engines 


for Air Research and Development 
Command ramjet missiles, has been 
disclosed. It is the X-7, designed and 
built by Lockheed’s Missile Systems 
division. 

Details of the needle-nosed vehicle 
were revealed by Brig. Gen. Marvin C, 
Demler, deputy commander for research 
and development of the Air Force’s Air 
Research and Development Command, 
in an address to the Air Force Associa- 
tion in New Orleans. 


Although exact performance is classi- 
fiied, it was revealed after several years 
of secrecy that the X-7 flashes through 
the stratoshere in level flight at speeds 
well beyond the velocity of sound. 


“In our ramjet development pro- 
gram,’ General Demler said, “we have 
used the X-7 as a high speed test bed to 
get test and design information in actual 
flight. Through this research and _test- 
ing program, we are developing success- 
ful ramjets for operational use. 


“Also,” Demler added, “this super- 
sonic vehicle has served as a test bed for 
the development of other important mis- 
sile components.” 


According to Lockheed’s missile  sci- 
entists, the X-7, while not the first to 
use ramjet engines, is making important 
contributions to the development of the 
ramjet principle as a dependable new 
source of missile power. 


Ramjets, considered the ultimate in 
ducted-jet engines for guided missiles, 
are comparatively simple devices that 
give tremendous power at high speeds. 
Unlike conventional jet engines, the 
“flying stovepipes” have no compressors 
or other moving parts an ddepend upon 
their own high speed to compress their 
air intake. Generally speaking, the fast- 
er they go the better they operate— 
without the limiting factors, such as 
compressor speeds and heat, that limit 
conventional jets. 


Much of the electronic gear carried 
by the X-7 and related data reduction 
equipment to decode flight information 
was developed by Lockheed scientists. 
The X-7 is being built at Lockheed’s 
Missiles Systems division, Van Nuys, 
Calif. The ramjet engine mounted on 
the X-7 was developed by Marquardt. 


In describing the operation of the 
X-7, General Demler told an Air Force 
Association audience that the test vehic- 
le is taken aloft by a B-29 and _ then 
launched. 

“A rocket booster drives it up to the 
speed where the ramjet operates effici- 
ently and takes over to accelerate the 
vehicle,” Demler declared. “The super- 
sonic vehicles are recovered by para- 
chute and will be used again for future 
test flights. 

“This,” Demler stressed, “represents 
quite a savings in our testing program.” 
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AS THE PROCESSED microfilm leaves the drying cabinet, it is inspected 


with a magnifying glass to check for surface scratches. 


Microfilm “Windows” 


Microfilm “windows” in  tabulating 
cards, used for transmitting engineering 
drawings are expected to save upwards 
of half a million dollars annually in the 
Army Signal Corps procurement  pro- 
gram, it was revealed here today by 
Nia Gen, J. D. ©’Connell, Chief 
Signal Officer, Department of Army. 

One of the special machines used to 
mount the microfilm images of drawings 
in windows known as apertures in 
punched cards was demonstrated to the 
public for the first time here today at 
the second annual exhibit of latest in- 
novations in Army operating methods 
and equipment. 

At Ft. Monmouth, New Jersey, over 
300,000 engineering drawings have 
been microfilmed. Positive film prints, 
made from the original microfilm nega- 
tives, are being mounted in tabulating 
aperture cards. They will be distributed 
to various Signal Corps installations 
throughout the world for reference in 
the repair and overhaul of Signal equip- 
ment and for procurement purposes. 

They will also be used to make re- 
duced-size paper prints to use for issu- 
ing bids to industry. The new system re- 
places the old costly method of making 
full-size’ paper reproductions of draw- 
ings. 
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“In previous national emergencies, 
the procurement of new equipment for 
military communications was seriously 
handicapped by the delay in reproducing 
engineering drawings and getting the 
bids out to manufacturers,” General 
O’Connell explained. 

“The new microfilm-aperture card 
system,” he added, “will provide us with 
the means of cutting days and weeks off 
the time of getting contracts underway 
for new military projects essential to 
our defense. 

“At the same time, the aperture cards 
will keep repair depots up-to-date on all 
changes in the drawings of existing 
equipment. Where depots formerly had 
to get full-size drawings from a central 
source, they can now produce the neces- 
sary copies from the microfilm images 
on the spot.” 

Most Signal Corps drawings, some 
dating from World War I, have been 
converted to microfilm images the size 
of a match pad. 

Seven Recordak microfilm machines 
were used to photograph the drawings, 
reducing them in size by 16 and 29 
diameters. Positive film prints were pro- 
duced and mounted in Filmsort aper- 
ture cards to get the necessary copies for 
the various installations. About five mil- 
lion cards will be needed to provide all 
the necessary duplicate sets of cards. 


At present, new drawings and 
changes in old ones, average about 500 
a week. These will be microfilmed and 
duplicate positive prints in aperture 
cards provided to installations on a reg- 
ular monthly basis. 


$5,000 for Engineering 
Undergraduate Designs 
The James F. Lincoln Arc Welding 


Foundation of Cleveland, Ohio, has an- 
nounced the 10th in its series of design 
competitions for college engineering 
undergraduates. The Foundation is of- 
fering $5,000 in cash awards to students 
and scholarship funds to schools for 
undergraduate mechanical or structural 
designs in which are welding is used. 
Actually two separate competitions are 
offered, one in mechanical and one in 
structural designs. A total of 46 awards 
will be made, the highest being $1,250. 
Winners and their schools also receive 
national professional recognition. 

Any resident college engineering un- 
dergraduate may compete by entering a 
design for a machine, machine part, 
structural or structural part which 
makes a significant use of arc welding. 
Rules booklets are available free from 
The James F. Lincoln Arc Welding 
Foundation, Cleveland 17, Ohio. 


UI Hip Roofs 


Hip roofs can now be built with 
nail-glued trusstes. A design for such 
a truss system has just been released by 
the University of Illinois Small Homes 
Council. 

The truss, which is for a 3-in-12 
inch slope, is the newest of the Coun- 
cil’s truss designs utilizing the nail- 
glued technique developed by the Coun- 
cil and Purdue University. 

Directions for building the trusses 
for spans of 21 feet to 28 feet 8 inches 
are presented in an instruction sheet 
prepared by Howard E. McCall and 
Prof. James T. Lendrum, architects, on 
the Small Homes Council staff. 

The instruction sheet, which shows 
the geometry of the trusses and com- 
plete details for assembling them, is 
available for 25 cents from the Small 
Homes Council, Mumford House, Uni- 
versity of Illinois, Urbana. 

Hip roofs are popular because they 
make a house look low, but they are 
dificult to build by conventional roof- 
framing methods and they require ex- 
perienced carpenters. Up until now, 
trusses have seldom been used for this 
type of roof. 

The University of Illinois truss sys- 
tem uses flat-top trusses, which are 
spaced 2 feet on center. A terminal 
truss supports and jack rafters used in 
conventional hip-roof construction are 
eliminated. 

The trusses have been tested not only 
in the laboratory but also under long- 
term load and in the field by a builder. 
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Modern and advanced engines log up hundreds of test hours daily in Standard’s automotive 


laboratory at Whiting. Radioactive carbon traces deposits in the guarded engine (foreground). 


LAMONT ELTINGE is a group 
leader in the Automotive Research 
Division of Standard Oil’s great Research and 
Engineering Laboratories at Whiting, Indiana. 
He and his group dig freely and fruitfully into 
just about every area you can think of in diesel, 
automotive, gas turbine, and jet fuels. Current 
studies range from air pollution problems 
arising from diesel smoke to laboratory use of 
radioactive carbon tracers for the basic study 
of deposits in gasoline engines. 

Mr. Eltinge earned his B.S. in mechanical 
engineering at Purdue in 1947. He is a member 
of SAE, Tau Beta Pi, Sigma Tau, and Pi Tau 
Sigma. Along with the important contributions 


Standard Oil Company 


910 South Michigan Avenue, Chicago, 80 Illinois 


Would you like to work on 
the same team as this man? 


he makes to Standard as a regular member of 
our team, he finds time to attend Illinois Insti- 
tute of Technology where he recently received 
his M.S., and takes an active interest in church 
work. 

Lamont Eltinge and hundreds of young men 
like him are going places and doing things at 
Standard Oil. Each concentrates on his own 
special field of interest and experience, but 
none is limited to it. Chemists, metallurgists, 
engineers, physicists and others maintain a 
continuous relationship for the broad exchange 
of ideas. Perhaps you, too, would enjoy mem- 
bership on Standard’s team of engineers and 
scientists. 


STANDARD 
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AIR CONDITIONING: 


Engineers make it a LIFE-TIME Career at York 


@ Expanding markeis in air conditioning, refrigeration are creating new 
opportunities for engineers. 


®@ York Training is a recognized pathway to professional development. 


@ York’s products and applications 
mechanical cooling need. 


® Resulting career choices call for 
varying talents and interests. 


Today, air conditioning is much more 
than a luxury or convenience. For many 
industries, businesses, and even resi- 
dences, it is more than necessary—it’s 
expected. The same is true in precision 
refrigeration. Both spotlight the unpre- 
cedented needs for expertly trained 
engineers to design, manufacture, 
apply, and maintain such systems for 
widely varying needs. 


York systems are engineered. The com- 
pany’s reputation comes from its de- 
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ot ceaitieong (EVORKG| 


DECEMBER, 1956 


are precision-engineered for every 


engineering graduates with widely 


mand that the system be tailored to the 
need. The YORK engineer has at his 
disposal both the know-how and the 
facilities to produce and apply more air 
conditioning and refrigeration system 
components than any other manufac- 
turer in the industry. Thus, the YORK 
engineer can give full play to his own 
creativeness in serving the Industrial, 
Commercial, and Residential markets. 
At York, the jobs vary. Today’s might 
be a hotel, tomorrow’s a shopping cen- 
ter or an environmental laboratory. 
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HEADQUARTERS 
FOR MECHANICAL COOLING 
SINCE 1885 


How do engineers get ahead at 
York? Of the 25 top engineering exec- 
utives at York, 19 came up through the 
YORK Graduate Engineer Training 
Program. This program blends class- 
room and on-the-job assignments into 
personalized plans of post-graduate 
education directed to the specified 
placement chosen. 

Exchange information about your- 
self and a YORK career at your College 
Placement Office. There you'll find the 
booklet “A Pathway to Professional 
Development and Life-time Careers”. 
Register there for a campus interview 
with York’s representative. Mail in- 
quiries will receive careful attention. 
Write: Training and Education Depart- 
ment, York Corporation, a Subsidiary 
of Borg-Warner Corporation, York, 
Pennsylvania. 


YORK 


CORPORATION 
SUBSIDIARY OF BORG-WARNER CORPORATION 
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Engineer’s Criteria for Dates 


(Notice—All units will ke designated in MKS units. If necessary use the constants given here. 


€n == Gro)? 22 Couleesy- nt) mn.- 
g== 9. 80°ke.m./sees 
MEP. of Tungsten = 3673 K° 


Simple questions requiring only a ycs or no answer will be answered with a simple yes or no answer. 


(If you want a good rating, answer yes. ) - 
What is the linear distance from the top of your head to energy potential zero? 
What is your mass times gravity? 


Do you consume ethyl alcohol (C,H,OH) in various mixtures? 


Do you absorb collodial suspensions containing harmful nicotine and tars? 


List the various ingenious methods in which you have applied Gauss’ law to electrostatic conditions. 


On a separate ream of paper write a thesis on vector analysis. (7 * 101* words) 
Have you ever had your finger caught in a paper stapler? 

How’d you do it? 

Is your finger free of the staple now? 


State what you think is the most interesting part of integral calculus. 


Do you think that Descartes was a greater mathematician or philospher ? 


Have you yet realized that money isn’t everything? 


PROBLEM: If a B-52 flying at 500 MPH. at 50 Km. hits a hawk in the side, and is driven off its 
course by an angle x ( x= .003 radians) into a green snowstorm over Washington, D. C. while 
the president’s inaugural address is being given, what size shoes does the hawk wear? (Give 


both length and width. ) 
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How to shape a vacuum cleaner like a basketball 


O make their new vacuum cleaner 
functional as well as handsome, 
engineers at the Hoover Company 
developed a nearly round design. 


The problem was how to produce 


it economically. 


The first ring dies they used to pro- 
duce the shape from sheet steel picked 
up bits of steel and scored following 
pieces. Production had to be shut 
down while the dies were polished. 
Finishing costs ran high. 


After studying the problem, Timken 
Company metallurgists recommend- 
ed a special analysis of tool steel 
for the dies. Graph-Mo®, developed 
by the Timken Company. Minute par- 
ticles of graphite in Graph-Mo act as 
a built-in lubricant—keep parts from 
galling. Diamond-hard carbides in 
its structure make it wear, give it 
longer life. 


With the new Graph-Mo dies, down- 
time was cut 50%. Production rolled 
smoothly. The dies outlasted previous 
ones 3 to 1. It’s another example of 
how Timken pioneering in fine alloy 
steels helps solve knotty industrial 
problems. 


Want to learn more about steel 
or job opportunities? 


For help in learning more about steel, write for your free copy of 
“The Story of Timken Alloy Steel Quality’. And for more about jobs 
at the Timken Company, send for a copy of ‘“‘Career Opportunities 
at the Timken Company”. Address: The Timken Roller Bearing 
Company, Canton 6, Ohio. 


> TIMKEN 


TRADE-MARK REG. U.S. PAT. OFF. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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TECHNOCLIPS 


Early in November, four Technograph staff members, 
Editor Harry Hirsch, Business Manager Don Georgi, 
Roger Harrison, Jim Kries and Technograph adviser, Prof. 
Robert Bohl, traveled to Fayetteville, Ark., to the Univer- 
sity of Arkansas campus for the annual Engineering Col- 
lege Magazine Assn. meeting. This annual convention serves 
as a eaheane place for the staffs of the 45-odd magazines 
which make up ECMA. Here, we slate our policy concern- 
ing editorial material, advertising and other related func- 
tions for the next year. We elect a chairman to preside and 
handle all material pertinent to the organization during the 
year. And, dear to the hearts of all member magazines, we 
give awards for outstanding work in the field of writing, 
phetosraphy, layout, best magazine, etc. 

Technograph came out rather well, we thought, Prof. 
Bohl was elected chairman of ECMA. He had previously 
served as vice-chairman. Technograph won an honorable 
mention and first place award for technical writing. First 
place was won by Circulation Manager Phil Philhower’s 
article on “Flight and the Heat Barrier,’ which appeared 
in our May, 1956 issue. Naturally we are proud of Phil 
and of ourselves for these awards. They serve as a stimulus 
for great things. Not only the idea of awards, but for a 
better magazine, which cannot be measured on an awards 
basis. 

Why, you may ask? The reason is because each magazine 
has its own audience and thus its own goals. We have a 
large high school audience as well as a college audience. 
Thus in a sense, we must cater to both. 

Technograph not only tries to inform, entertain and en- 
lighten college engineers as to what is happening in the 
field, both on campus and in the “great outside world,” but 
it serves as a means of doing to same to high school stu- 


Illinois —Technograph 
620 E. John St. 
Champaign, III. 


Dear Tech Staff: 


I have the following comments to make on your 
magazine: 


I would suggest the following as a means of im- 
proving your magazine: 


(Additional remarks, not contained on this sheet, 
will be welcomed. ) 
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dents who are interested in entering the field of engineer-— 
ing, but not sure exactly what to expect. We try to make 
everybody happy, but if we don’t we have nobody to blame 
but ourselves. 

However, being a small group, we can’t possibly extend 
ourselves to all parts of campus, much less all parts of the 
state of Illinois or the nation. That’s why we are asking 
your help. If you think something needs improving in Tech- 
nograph, something must be dropped, something is lacking 
or have an idea you wish us to write about, please fill out 
the tearsheet at the bottom and send it to us. We shall try 
to act on your proposals and we shall print the more inter- 
esting of them. 

This column, “Technoclips,” is one means of getting a 
better liason between us and our readers. Here we propose 
to enclose informal notes about what makes Technograph 
click. That is, why do we write what we write, how do 
we write it, and who writes it? 

You may have turned to this page expecting to find 

“Technocracks,” our joke page. Well “Technocraeks” has 
gone the way ofall flesh. Finding the same jokes repeated 
over and over again, some corny and some slightly shady 
meanings, we have decided to drop that little page. How- 
ever, this doesn’t mean we are going to adapt a sobersides 
attitude. We shall print as often as we can, cartoons, fea- 
tures and other material that shows the lighter side of engi- 
neering and reflects original thought rather than perusal of 
worn-out joke books or “Playboy.” 

One other short note. Last month, avid readers may have 
missed the presence of our “Technocutie.” Due to publish- 
ing deadlines, our little miss was among the missing. How- 
ever, the absence was only shortlived as she returns. this 
month, as big as life as ever, and as ever, happy in her engi- 
neering environment. 
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